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INTRODUGTIQN 


^USE86  had  as  its  theme  "The  impact  of  eonverging^  info^ 
oglci/V  focusing  oii  a  techhblbgical  develbpmeht  which  offers  a  challenge  to  eveiy 
prDfessipnal  associated  j^th  t^^^^  oif  infpnia       in  higher  educa- 

tioh.  Even  a  few  years  ago,  c^pus  technologies  such  as  computing,  comrnunlcations, 
and  llbraiy  resources  were  considered  separate  disciplines.  But  recent  developments  in 
conimuiilcatlons  options  and  technplcgies  hav^^  ppssibllitles  and  new 

questions:  how  and  whether  to  integrate  all  these  resources  (and  their  management), 
and  how  to  take  full  advantage  of  Improved,  more  accessible  information  resources. 
TTiese  kinds  of  questions  require  institution-wide  management  decisions. 


It  Is  obvipus  that  we  must  keep  abreast  of  these  develbplhg  techholbgies  if  we  are  to 
control  our  Information  enidronment.  G\US  thprpugh,  lively 

discussion  of  these  provocative  issues,  through  track  presentations,  fecial  interest 
groups,  constituent  gfpu  current  issues  se^ibns,  and  a  dynamic  Gurreht  Issues 
Forum  debate.  Although  one  featured  speaker^  recently-retlr^  Grace 
Murray  Hbpper  {O  S.  NavyJ.  was  unaMe  to  attend  due  to  iHness,  the  two  other  general- 
sessipn  speakers  raised  im  for  conference  participants:  G; 

Gordon  Bell,  Assistant  Director  of  Computer  and^  I^ 

for  the  National  Science  Foundation,  talked  about  ''Networks  and  Supercranputers"  on 
Wednesday  mpmlng,  and  CSU  ChanceUbr  W.  Ann  Reynbrds  discussed  the  rble  of 
convergmg  information  technologies  in  developing  institutipnal  excelled 
Tliursday  mbrniilg.  Numerous  vendor  presehtatibhs  and  suite  codiibits  gave  attendees  a 
good  ppj)prtunlty  to  fliid  put  what's  going  dii  in  the  marketplace  and  tb  get  useful 
information  about  new  products. 

TTie  progrmn  was  as  possible  to  meet  requests.  Wterans  of  CAUSE 

national  conferences  noticed  the  increased  opportunities  for  li^^ 
cbmmbh  experiences  and  interests  as  well  as  the  hew  "project  stage"  cbdlhg  for  case- 
stu^  presentations.  An  ^-ttine  high  nuinber  of  f  egistrants---  737-  were  dri  hand  to  take 
advantage  of  these  activities  and  to  renew  once-a-year  friendships. 

We  hope  these  f^weedCngs  w^  be  a  cpntlnulng  resource  thro  the  year,  and  a 

remtadCT  of  the  marrjr  opportunitira  offered  by  both  the  conference  and  CAUSE. 


Hany  Grbthjahh 
CAUSESe  Chair 
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The  success  of  the  CAUSE  National  eonferehce  te  due  entirely  to  the  contributrons  of 
people  and  supporting  organizations,  several  of  whom  deserve  special  attention. 

The  CAUSE86  Program  Gommittee  (below),  under  the  chairmanship  of  Hany  Groth^ 
jahn  and  vice  chalffii^ship  of  A.  Wayne  Donald,  spent  many  hours  woricing  with  the 
CAUSE  stajff  to  produce  an  effective,  efriciently-run  conference.  CAUSE  gratefully 
acknowledges  their  enthusiasm  and  efforts  and  the  support  of  their  institutions. 


1  m  ^ 


JL986  CAtrSE  NATIONAL  CONFBIUSNCE  PR^  COMMITTEE 

Srontnm,  &^  U>  H^htrlTc^^ Dond^^  Unlueraitg  ofMemti; 

mnu  DaOsirCMJ^;  Harry  GtoOdahm  VniuersttgMf  JG^o'gia.  Sm^nd^  ^  John  Eoff.  Neiv 
Mexico  Stato  MnUmr^tu;  Mopfe  Perkins.  €SVj^tanmowi  Joe  Catrdmbbne^luni^ 
VnivmdW  W  Chtodgo:  Jim  HilU  Dallas  t^uniy^  ik^mmunUg  €oUege  District;  Vtvianne 
Murphy^  Brown  UniMiersity.  Back  row:  Dana  rnn  Ho&on.  OkUSE;  Phil  Charest,  Villanbva 
l^liiei^ttg;  Vtcfcl  Candello*  Ciriciiiridti  Technical  Colleae;  and  Floyd  Croshti,  West 
Virginia  Uhiversl^. 
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The  cdntrfbutlbns  of  time  arid  creatlw  erier^  of  the  CAUSE  Bbaid  of  Dlreetbrs  aire  also 
grateftiify  acknowledge^^  a^id  a^reciated.  Jtetlrlng^  frcKn  the  were 
Sandra  Deimhardt,  Univereity  S"  Hilnois  Centad  Office;  Kathtyn  Doty,  recently  retired 
from  U^bla  Urilvefslly  of  Chicago;  John  A,  Moririier^  Urilverslty  of  Arizona  (wlib  h:Vd 
served  in  1986  in  an  eji:-D0lcb  capaci^  immediate  past  presldejit  pf  the^ 

and  William  Mack  Usher,  OklsSioma  State  Uhlvereity;  ^iUSE  members  elected  to 
three-year  tenns  on  the  Board  ctf  pirectprs  be^Uinirig  in  1987  were  J^ey  W.  Npyes  of 
Mercer  Unlvereity;  Robert  G.  Ogilvie,  The  American  University;  and  David  Smallen, 
Hamilton  College. 


Front  fvm  Mt^to  rIghtt  Jmm  fi^toml,  CMJI^  Exmeuilum  Mw^tor;^  Sandm  D^mtliarelltr 
C7hluergiijj  4^  HUnbim  ^»Um:  twdftll  Lcglte,  CAUSE^  PrmMmt^  Hartei^pd^  (Oommuhi^ 
C^II^^0C»;:M»ilAii)rIr_  £m  qf  Mlamh  Smconl  row:  WaynrnJ^atendo^  Jowa 

Stata^UnfjD^^^l  JdhftJttbmiferv  GWS^  Psmt  Pr^^Utmntf  Untamraitg  jgf  AtiMonm  Thomas 
Wert,  Cdlgomte  BULte  UhUnmlty  fi^gtcm*^         rou^^SedH^zS.  E^nnmttt  CAt^B 
Secntaruffiwumiori:  Stai^rdiV^  Bmitmn  &oaMoni^  Bomton  Cidlege;  Wiiliam 

Mack  Vamn  tiMJ^  Vtom^r^dmitt  Oktanoma  Stata  CfftfeenHty.  Not  plctufitd:  Kathlyn 
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The  capable  assistance  at  the  registratioh  desk  of  volunteers  Margaret  Dawson  and  L'llen 
FitgjaWck  of  Sta^  arid  June  Harvey  of  San  Francisco  State  University  was 

Invaluable,  and  much  appr^lated. 

CAUSE  also  thm  set  up  suite  exhibits,  gave  ebrhpariy  presehtatloris, 

and  provided  evenings  of  hospitality.  Th  valuable 
diriierisibri  to  the  conference  experience;  Deserving  of  extra  thanks  are  Racal-Vadic  for 
undervmting  the  cost  of  the  riametag/me^  Ucket  sheets:  Apple  Cbrriputer  for  lending  an  Apple 
Macintosh  and  LaserWriter  printer  to  produce  nametag  sheets  on-site  during  the  cdnfeferice; 
Iriforrhatibri  Associates  for  spbrisorihg  the  annual  eAUSE  Recognition  Awards;  Systems  & 
Computer  Techno^  CAt/SE/EFFECT  Award*  Peat  Marwick 

and  information  Associates  for  providing  the  pre-cpnfe^  tennis  and  golf  tburriarilerits; 
Digital  Equipment  Gbrpbratibh  for  uhdenCTltlng  the  opening  night  Registration  Reception; 
and  American  Mfi^^  Systeriis.  Apple  Cbrnputer,  Business  Information  Technology, 

Control  Data  Corporation,  Coopers  &  I^brand,  and  Integral  ^teriis  for  their  spbrisbrship  of 
refreshment  breaks  and  brealdasts. 

Neither  the  conference  nor  the  other  associatron  activi^^^^^  could  cdritiriue  without  the 
cbntributibns  of  the  five  CAUSE  Member  Conraiittees,  which  are  increasingly  creative  and 
active.  CAUSE  appreciates  the  time  arid  effort  contributed  by  the  volunteers  who  cany  but  the 
duties  of  these  committees.  At  the  TOursday  eyei^  banquet,  new  CAUSE  president  Cedric  S. 
Bennett  thanked  the  many  people  who  supported  CAUSE  in  1986  through  part icipatfbri^  o^ 
asspciatiori  cbrrmytte  iritroduced  the  recipients  of  plaques  cohtaihihg  certificates  of 

appreciation  for  individuals  retiring  frpm  cd  For  their  service  bri  the  Election 

Cbrnmittee:  dames  I.  Penrod^  California  State  Univereity/Ixis  Angeles:  Ernest  L^^ 
Appalachiari  State  Umvers^^^  Patricia  C.  Skarulis.  Duke  Unlvereity:  Martin  B.  Sblbmbn,  Jr., 
Ohio  State  University;  and  Ronald  For  service  on  the 

Reeoghitton  eommiiiee,  Carl  L.  koenig,  Vincennes  University,  and  Wayne  A.  Brown, 
Varidefbilt  Uriiyefsity.  Fbr  service  bri  the  Cwrerit  Issues  emvniiiee:  Viviahhe  Murphy,  Brown 
University,  and  Elirabeth  Glynn,  University  of  Cdririecticut.  For  service  on  the  Edttorial 
eommtttee:_  George  Aiexander,  Clemson  University;  Albert  Lebuc,  Jr.,  Miami-Dade 
Cdmiriuriity  College;  Cbristahce  Peckharrii  University  of  Arizona  Medical  Center  Corporation; 
Norman  Wismer,  Weber  State  College;  Robert  Periniri^,  Pacific  Lutherari  Uriiversity;  and 
Christina  C.  Low^,  Un^ersity  of  Miami.  The  Pmgmm  Committee,  all  of  whose  members 
rieceived  recdgriitibri  certificates,  was  cbmpliriierited  for  its  fine  work  on  the  conference. 
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GENERAL  SESSIONS 


eAUSESe  offered  several  opportunities  for  all  conferees  to  convene  in  general  sessions 
dealing  with  subjects  of  cbrhihbh  interest.  The  ebhferehce  opened  with  an  orientation 
session  pllerlng  inf5q»rnatipn  about  CA^  as  ail  assbciatibn  as  well  as  advice  frbm 
eAUSESe  Vice  Chair  Wayne  Donald  on  how  to  "cover"  all  the  actiyities  of  the 
conference.  ITiis  session  was  foHbwed  immediately  by  the  i2AUSE  Annual  Business 
Meetmg.  which  1^^  and  infbrmatiye  slide  preseritatibri  called.  "CAUSE: 

Your  Professional  AssociaUon."  tSvo  emin^^^  on  educatipn  and 

Ihformatlbh  teehhblbgy  pi^sehted  geheral-sessibh  addresses  to  open  the  Wednesday 
and  TTiur^ay  actlvitle  Board  of  Pirectbr^r  Member  Committees^  and  recipients 

of  CAUSE  awards  were  honored  at  luncheons  during  the  conference.  The  final  general 
sessibn  bf  GAUSES6  was  a  Current  Issues  Forum  oh  policy  issues  related  to  distributed 
access  to  central  data. 
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WBDNISDAT  MORNING 
GENERAL  SESSION 


Networks  and  Supereompulers 


The  speaker  for  CAUSESB'e  opening  general 
sessioh  was  G.  Sordoii  BeH^  Assistant  Dfrector 
for  Gqmjmter  and  irrfbrmation  Science  and 
Engineering  for  the  National  Science  Founda- 
tion, and  a  former  vice  president  for  englneer- 
iiig  at  Digital  Equipment  Cdrporatidn  and  prd  - 
fessdr  df  computer  science  at  Carnegie  Mellon 
University,  His  address^  based  on  his  extensive 
experience  at  the  forefrbht  nL  lejchnblogical 
resesffch^  ^ealt  wjtlt  the  estab  of 
centere  of  advanced  scientific  computation  for 
the  research  community,  using  vector  proces- 
^rs.  and  the  development  df  a  netwdrk  linking 
the  entire  research  community,  using  the 
networks  assbciated  vdth  the  supercbrnputer 
centers  as  the  backbone—  ah  ihtefe^ 
apprdadi  to  the  conference  focus  on  converging 
information  technologies. 


C.  Gordon  BtR  j  _ 

Assistants  Director,  in  i  _: :  z  :  :  : l  _ : 

Computer  and  fjiformution  Science 

andlSn^newrtng  - 

Nationm  Science  Foundation 
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THyRSDAY  MORNING 
GENERAL  SESSION 

Institutional  Excellence:  ^he  Role  of 
Converging  Information  Technologies 


Jdm  fteynold  of  the 

ealtfornfei  State  University;  Is  current^ 
pursuing  Initiativ  s  involving  enhanced 
opportunities  for  v^omen  and  under- 
represeiited  minorities,  the  preparedness  of 
students  enteriiig  the  CSU^  arid  hew  pro- 
-ams iri  computing  arid  high  techriolo^ 
In  her  _  Thursday -ihdrhiiig  addres^ 
eAHSEBS  corrtoees  she  di^ussed  the 
necessity  Jfor  eveiy  institution  to  develop  a 
focused  vision  for  the  future  which  relates 
the  mission  and  programs  <>f  the  institu- 
tion ta  the  needs  of  the  public  it  serves.  Dr. 
Refolds  identified  some  of  the  strategic 
issuesi  obstacles,^  arid  bpporturdtles  whlch 
will  aflect  iristitutioriaL  cjcceHence  by  the 
turn  6£  the  cratu^^d  outlln  how  the 
converging  of  Information  technologies 
can  play  an  Important  role  in  attaining 
new  levels  of  institutional  esccellerice. 


W.  Ann  Reynolds 
Chancellor  __ 

The  California  State  University 


Ann  Ueynolds  and  — 
CAUSE  Board  memher  Tom  West 
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CONFERENCE  LUNCHEONS 

At  the  Wednesday  CAUSE86  luncheon  conferees  were  entertained  and  refreshed  by  ddlng 
SITTERCISES,  exercises  perfomied  in  a  sitting  ppsitldn  (mpre^r  less  unobtrusively),  under  the 
direction  of  Terrle  Heinrlch  Rlzzd.  president  Perebnally  Fl^^  and  an  international  fltriess 
consultant^  In  a  brief  infrbductibh  to  her  cbpyjrighted  program 

NbyeSi  Bob  C^llvie,  andJ5a>Hid  SiiiaUeix  w^  and  retiring  Board  members 

received  thanks  for  all  their  cbntributlbhs  to  the  association. 


ThursdsQr's  timdieon  A«^  an  awards  luncheon  fe^^  announceraent  of  the  19^7  CAUSE 

oflicers  and  presentation  of  the  1986  CAUSE  RecQgnitidn  Awards  aiid  the  CAUSE/ EFFECT 
Contributor  of  the  Tear  Award  (see  facing  page). 


OutgoUtg  J^€ipi€i^  iwMh  LnUe  pmenis  the  gavel     i9d7  X^USBJ^rtimni  Bthhtu 
to  newh^^eUciei  President  Ced  Bennett.  presents  a  plaque  eommemonoing  her 

presidency  id  JudUH  Leslie. 


teriULJtiztOi^  pmUemLitf  Personalix-F'^  leads  eonfirenee  partie^an^  in  SITTEnCfSES,  tD 
prepare  them  far  the  t^moon*s  sessionr. 
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OmUs       llmgim^  te^mi^^  mmi  Jfamgm      Vm  Hsptay  the 

piaqmn  mwMrdwd  to  ^mm  «r  jw^ifeiM  i/        lOTtf  excemnce  and 

Qadership  in  ihg  JteU  €f  e^^^  h^ormaiiom  UchnQlogy  in  higker  education,  tondueting  the 

eeTemontei  w^^^  LeiWt,  CAUSE     Fmi^jil,  /bftw  Rohihsoif,  Preiffent  M  ti^rmaiion 

AssoeUUer^  who^ponsored  theLtma^,  Mr.  Ni^tney  is  retendy  reHred_fipm  the  posttton  of  CoordtnaTor^  of 
AjMinisirMve  aia  Planning  at  The  PennMylvdnia  SMo  Uniyenity,  and  Dr.  Van  Bouweiihg  is 

the  Vice  ProvoJt  for  Ji^muOion  feehnoUgy  at  the  University  of  Michigan. 


^1  ^^M^  Xcel^yri^  D]^c^  Plmnihg  and  Analysis 

at  iihani'Dade  CommmnUy  CoUege,  reeehee  a_  F^^^^  J^t^tn  CAUSE 
Protident   JJ^^^       LVsUe    eoinmem^^^  winning  zihi  1986 

CAUSEjyEFFE^  the  Yw  Awig^^^^ 

Technology  Corporationy. sponsor  of  Ae  awar^  was  represented  by  General 
Manager  Stephen  B.  Adler  (right).  The  award  was  given  for  Mr.  LeDuc's 
MtntUSj^  ''Why  Plawntng  Dntn*t  (Always)  Fulfill  Expectattons/'  whtch 
geared  in  the  Septemher  1986  issue  cf  CAUSE/EFFECT. 
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CURRENT  ISSUES  FdRUM 

Dlslfibuleil  ^ee^  to  €enlral  Data: 
A  Poliey  Issue 


Friday  General  Session 


DICK 
VAN  HORN  j 


With  tn€  jmergiiig  of  techiidldgies  has  cditie  the  capability  of 
distributed  acce^  to  cehtrsd  data  bases,  and  ^  a^^  aeedmpanyihg 
dcmBxid  us^rs  to  take  advantage  of  capabfllty; 

But  JusL^cm^  ccfft^doi^  sfeufcl  lite  d6TC?Tliis^s  the  subject 
bt^ie  closh^  sesston  ot  organized  by  Current  Issues 

Forum  Chair  Vlvtanite  Murphy. 


In  a  discussion  moderated     M  Hpra^  President  of  the 

Universi^-df  Hdustdn/Uiiiversity  Parfc  Eujgchc  Wi  Gar^^^ 
Associate  Prdvdst  at  Virginia  Tech  stated  that  administrators, 
fiE^ul^^  and  sts^Is^  te\«  el^teohte  access  to  records  needed  to 
^rfimn  theS  jobs,  ffi^  stadrat^  should  have  access  to  their  own 
records^  and  that  distributed  access  need  not  encpurage 
misinterpretation  nor  inaccuracy  or  data.  Tafeng  ah  dppbsihg 
]K>sitlon,  Katiierliie  P.  Hall,  Brdwri  University  Registrar^  argued 
ffiat  such  systems  ihay  result  lii  rapidly  eseaatlhg^  expectations 
about  the  on-line  avaUabiUty  i^^  foHbwed  hy  a  "hj^e  vs. 

^S^l^disfflusibim^i^  de^^  In  stages,  with 

attention  to  legai,  technical,  and  practical  limitations. 


VnhenUy  of  HomdotdVwiv9rsUy  Fork 


0€H9Cmoji_ 
VU^ia  fieh 


Brown  Umhmtij 


irown  Vnhmity 
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DISTRIBUTED  ACCESS  TO 
ADMINISTRATIVE  SYSTEMS 


December,  1986 


E.  W,  Carson 


Virgihiaj^Tech 
Blacksburg,  VA  24061 
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inlrodttclivn 

With  the  development  of  computers  we  have 
gained  marvelous  devices  for  the  storage,  rapid 
retrieval,  arid  arialysis  of  very  large  amounts  of 
data:  Computers  increa^d  by  a  factor  of  a 
rnillioh  the  speed  with  which  wc  can  retrieve  and 
process  data.  Electronic  communications  also 
provided  a  leverage  factor  of  a  riiill'ori  fold  in  the 
speed  of  communications.  More  recently  we 
have  seen  the  marriage  of  computers  and  elec- 
tronic cdmmuriicatibris  which  has  ^ven  a 
synergism  never  before  known.  We  have  multi- 
plied a  leverage  factor  of  a  million  by  andthtr 
leverage  factor  of  a  million! 

TTicre  have  been  many  synergistic  combinations 
of  technqjogies  but  never  has  there  been  brie  of 
such  magnitude  nor  one  with  so  much  pdteritial 
to  aflect  our  daily  lives  and  the  way  we  work. 
ITie  above  cbricept  of  the  multiplication  factors 
of  ^hesc  two  rilajdr  areas  of  techriblbgr  was  pre- 
sented at  the  1973  CAUSE  National  Cdrifererice 
by  Dr.  W.  J.  McKeefeiy 

T'^^  M"i^^  arid  modem  com- 

munication technologies  provides  both  dppbrtu- 
riities  arid  responsibilities.  Higher  education  has 
an  opportunity  to  increase  productivity,  to  con- 
?osts,  td  increase  sen/ice.s  arid  tb  provide  ad- 
ministrators with  imjXJrtant  data  arid  powerful 
decision  makmg  tools.  We  also  have  a  responsi- 
bility tb  prbvide  leadership*  in  the  development 
of  ^n?ctjve  methdds  df  usirig  arid  cbritrblling  this 
dramatic  technologicai  leverage. 

A  few  institutions  of  hi^er  education  have  in- 
stalled equipment ^  developed  or  purchased  soft- 
ware, develdped  security  systerhs.  and 
tmplenientrd  poUdes  td  ta^^^^  advantage  of  the 
computer-communication  revolution .  These 
who  have  done  so  and  those  who  will  use  these 
tbbls  must  riot  forget  that  the  same  technolopes 
which  deUver  adiTum  support  also  cari  be 

significant  instruments  in  ti^ching.  The  sarile 
hardware  and  software  which  provide  data  secu- 

er|c  22 


rity  arid  prbvide  hi^  speed  and  long  distance 
cdmmunicatidris  pari  alsb  be  used  as  the  basis  for 
an  educational  delivery  system. 

Modern  Records  Systems 

Records  systems,  iricludirig  studerit  recbrds,  need 
not  require  paper  records.  Mdderri  record  sys- 
tems are  electronic  and  the  data  should  be  avail- 
able bri-lirie.  They  provide  real-time  data  when 
such  current  data  is  rieeded.  Adriiinistrators,  fac- 
ulty, and  stdf  should  have  electronic  access  td  all 
recbrds  needed  to  perforin  thetr  assigned  respon- 
sibilities. 

Various  aspects  of  the  systcril  features  described 
here  exist  in  part  in  many  institutidns.   Ndt  all 
bf  the  features  presented  are  known  to  be  avail- 
able in  ariy  brie  university.    However,  Vir^a 
X^^h  has  in  place  the  policies  and  the  support 
structure  for  the  full  dcyelopmcrit  df  these  furic- 
tib:is.  TTie  Llniversity  has  supported  the  concepts 
behind  distributed  access  to  admmistrative  sys- 
tems  At  Virginia  Tech  29%  bf  all  employes  are 
authorized  to  use  the  system.  Apprdxirifiately 
42%  are  authorized  when  only  administrators, 
faculty,  arid  clerical  pbsitibris  (non -trade)  are 
considered.    Expcrtatidris  are  that  the  number 
authorized  will  exceed  3500  in  the  next  several 
years.     Currently  we  have  over  400  separate 
trarisactibns  for  inquiries  arid  updates  into  the 
administrative  data  bases. 

Numerous  examples  given  here  are  drawn  frdrn 
the  systerris  currently  m  use  at  Vfi-^ma  Tech. 
Many  df  these  exariiples  are  drawri  from  the  cur- 
rently used  functions  prdvided  by  the  Studerit 
Systems  at  the  University.  However,  we  have 
drily  recently  begun  the  implementation  of  the 
distributed  authorization  system.  WfiHe  at 
Virginia  Tech  hoi\\  admiriistrative  arid  academic 
computing  is  done  in  the  same  riiachirie,  we  do 
hot  now  have  in  place  a  system  which  truly  pre- 
serits  a  sirigle  system,  GurBnt  goals  do  include 
such  a  sirigle  systerii  iiriage  arid  protypirig  bf  the 
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system  is  under  development.  >  The  pnnciples 
outlined  here  shouid  be  applicable  to  any  uxliver^ 
sity  records  system. 

AS  on-line  records  system  implies  fully  distrib- 
ytrf  ac^ss  to  rocprds  for  both  inquiry  and  up- 
dates. In  the  inquiry  mode  the  custodian  of  the 
data,  base  has  responsibility  to  provide  data  to 
those  who  need  it.  The  same  steward  may  also 
provide  tppls  for  data  selection,  for  update  func- 
tions, and  for  certain  report  generating  functions. 

inquiries 

Sorne  data  alt  ajnsiderc^ 
lliese  data  should  be  made  available  to  all  ad- 
mini^ratprs,  faculty^  staff,  and  students.  Such 
data  mig^t  include  historicai  statistics  pn_coUfi« 
ehrbllihehts,  cninehtly  available  seats  for  a  ^ven 
_ttoie-table  arid  catalog  information,  ad- 
missions statistics,  average  faculty  salaries,  enroll- 
ment statistics  by  majbn  and  class  levels,  and 
degn^  awardi^  1^  colleges  and  txiajbrs. 

Most  data  are  hot  for  public  distribution  bat 
sdiould  be  easily^  aoces^a^^  those  au- 

thorize. AH  employees  should  be  abie  to  inspect 
Aot  own  pc^^  Department  heads 

shotdd  be  able  to  aoxss  cunent  budget  data  for 
their  departments.  Prihdipal  ihvesti^tbrs  for  re- 
search pn)i^s  shouid  have  ac^  their  project 
budgets.  £>esms,  department  heads,  and  facul^ 
'^^Jt  have  aa»ss  to  the  academic  records  of  tiieir 
own  students. 

Students  ^oidd  have  inquiry  access  to  their  own 
records.  Examples  of  individual  student  infor- 
mation which  should  be  available  for  her  inquiry 
include: 

•  Gurreht  re^stratibh, 

•  Term  by  term  course  enrollments  and  grades, 

•  Transfer  credits, 


•  Demogmphic  data, 

•  Advisor  cbhiiriehts  from  advising  sessions, 

•  Academic  sur  pensipns,  and 

•  Progress  toward  a  de^ee; 

Updates 

In  Uftc  update  mode  the  responsibility  for  seeing 
that  updates  are  rnade  is  the  person  providing  the 
Wtiad  data  or  raato  decisions  which  result  in 
the  need  for  upN^es.  Another  ^ew  is  that  those 
who  do  hot  supply  the  ihfonhatioh  or  add  value 
to  the  process  should  not  sigh  forms  or  update 
ll^s  is  the  wcU  to  of  source 

point  data  capture:  If  you  don't  add  value  to  it, 
don't  touch  it.  Such  source  point  data  capture 
and  updates  could  ihcliide  every  item  of  data  as- 
?P*4?ted  with  indi^duais,  £uxx>Uhts,  purchases, 
inventories,  or  facilities.  Faculty  could  update 
selected  demb^pfuc  about  themselves. 

Administrators  could  allocate  pbsitibhs  and 
f™ds.  PqMuU^^  piersphhel. 
Purchasing  s^e^s  could  momtor  invratoriM^^ 
£)epartmehts  could  reassi^  or  tranter  equipment 
o^crship  arid  transfer  appropriate  funds.  And 
^^^^^^^^^  can  be  pcifonmed  by  direct 
updates  into  the  university  data  bases. 

Students  should  aisb  have  upKlate  respbnsibifities 
for  ^i^ed  data  elements  in  their  own  records, 
for  example: 

•  Course  registratibhs, 

•  Request  for  gfadiiatibh  analysis, 

•  Address  changes,  and 

•  The  control  bf  the  release  of  their  addres^s 
to  other  than  advisors  ahd  university  bffi- 
cials. 


>   Sec  Robert  C.  Hclerick,  Jr.  Scplcmbcr  1986  CAUSE/EFFECT  for  a  discussion  oTthe  single 
system  image  concept. 
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Faculty  advisors  should  Be  able  to  record  advising 
comments  into  the  umvereity  records  pf  their 
advisees.  Bteans  or  department  heads  could  have 
ac<^ss  to  approve  course  substitutibhs  for  gradu- 
ation requirements  for  individual  students. 

All  updates  can  be  cbhtrblled  to  cohform  to 
broad  university  policies.  An  example  follows. 
Virginia  Tech  has  ah  on-line  re^stration  program 
which  checks  for  all  standard  university  registra- 
tion policies  with  respect  to  maximum  course 
loads, J}ass7fail  courses^  grade  point  requirements, 
and  deadlines:  College  deans  have  access  to  se- 
lected features  with  override  capabilities  for  those 
policies  to  which  they  rnay  ^arit  except ions^^ 
Terminal  operators  provide  no  added  value  to  the 
registration  prpccss.  They  approve  rid  ex- 
ceptions, provide  no  academic  advising,  and  do 
riot  enforce  any  deadlines  not  already  moratoxed 
i^y  the  registratjdn  TTius,  there  are  few 

arguments  against  students  processing  their 
course  registration  chariges.  Plaris  are  underway 
for  releasing  both  inquiry  and  update  functions 
directly  to  studerits  for  their  own  records. 

Failure  to  distribute  the  update  functions  is  a 
riiajor  deficiency  which  prevents  full  utilization 
of  the  Unique  ad varita^s  of  electrbnic  recbrds 
systems.  Specifically,  distributed  update  func- 
tions can  reduce  the  need  for  cbstly  reeritry  bf 
data  and  associated  wintry  errors,  reduce  the  need 
for  foriris,  reduce  the  time  for  processing,  and 
provide  an  improved  basis  for  accountability. 

With  a  v/ell  desired  and  supported  records  sys- 
tem no  fbittis  shbuld  ever  be  forwarded  to  an- 
other office  for  simple  data  entry;  No  form, 
paper  br  electrbnic,  should  ever  require  process- 
ing by  anyone  who  does  not  add  value  to  the  in- 
formation or  who  does  not  provide  essential 
approvals. 


Advantages 

The  advantages  of  distributed  access  include  the 
follbwirig: 

•     Information  is  available  quickly. 


•  I  he  same  data  is  available  to  all  who  need 
it. 

•  The  data  is  more  likely  to  be  current, 

•  Respdnsib^ities  for  accuracy  arid  tirrieliriess 
are  easHy  assigned, 

•  Needs  for  printed  c'ocUmerits  are  reduced, 

•  Peak  Ibad  prbccssirig  is  improved, 

•  Problems  of  wanted  and  unwanted  de- 
structibri  bf  cbrifidcritial  papers  and  of  un- 
authorized access  to  the  papers  arc  reduced, 

•  Storage  bf  reduridarit  irifoririatibri  is  reduced, 

•  Storage  space  needed  is  reduced,  and 

•  fhc  clerical  labbr  rieeded  tb  rriairitairi  files  is 
reduced; 

Several  of  these  advantages  d  further  cbm- 
ment.  The  paper  saving  is  reai;  At  Vir^nia  Tech 
we  were  able  to  eliminate  the  prbductibrij  dis- 
tribution, and  filing  of  a  half-miflion  paper  forms 
and  documents  a  year.  Siri^^ 
includes  update  functions,  the  application  of 
source  point  data  v^aplure  spreads  the  data  entry 
work  amon^;  many  offices.  Ifiese  many  offices 
pan  better  absorb  peak  load  j^roccssirij^  with  hir- 
ing additional  staff  than  can  a  sin^e  office. 

User  Direeted  Analyses  and 
RepoHing 

A  corripletc  distributed  access  system  for  admin- 
istrative infoririatibri  shbuld  indude  user  directed 
data  selection  and  output  speciiications.  User 
directed  pj-o(»e^^  rembyes  the  strict  limitatibris 
imposed  by  simple  preformatted  display  and  up- 
date screeris  2ind  as  presented  by  preselected  and 
formatted  tables,  lists,  or  graphic  reports.  User 
directed  processing  is  the  basis  for  the  fourth 
generation  level  (4-Gy  software.  User  djiected 
processing  cm  be  provided  by  commercially 
available  4-GL  packages^  by  locally  developed 
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software,  or  by  creative  uses  of  older  generation 
spftwarc  packages.  Salient  of  a  user  di- 

rected system  include  the  provisions  for  the  user 
to: 

•  Select  the  population  desired. 

•  Determine  the  data  elements  needed. 

•  Specify  the  output  speciiicatibhs. 

•  ESmrt  the  processing  of  the  data  with  or 
without  prop'aniinihg  skills. 

As  is  essential  with  simple  inquiries  and  as  with 
update  fuhctibhs,  user  directed  processing  must 
be  under  a  well  designed  arid  administered  secu- 
rity system.  Security  issues  are  discussed  in 
«>mewhat  more  detail  elsewhere  in  this  paper. 
The  standard  <x>riditibris  of  authorized  access  arid 
data  value  securitj^  ripply  to  u^t  directed  proc- 
essing. Thus,  under  an  appropriate  security  sys- 
tem the  user  should  have  access  to  request 
selected  populations  for  user  directed  processirig. 

The  user  should  be  Jible  tp  select  the  data  ele: 
riieriis  h^ed  and  receive  only  those  data  items 
specified.  A  well  desigried  systeni  shduld  permit 
c(»mplete  user  o)  processing  after  the  se- 

curity controlled  selections  are  made.  However, 
the  system  should  also  provide  for  basic  reports 
arid  siriiple  output  cbritrol  without  the  heed  for 
any  programming  on  the  part  of  the  User. 

User  dotted  output  can  take  many  shapes.  The 
office  providing  the  access  may  provide  a  set  of 
flexible  repbftirig  formats,  TTiese  reports  might 
^  A^^'^??  _^harts,  graphs,  lists,  or  predefined 
files  for  subsequent  processing.  An  example  of 
additional  user  directed  processing  is  the  use  of 
the  resUhirig  output  as  data  files  to  produce  *per- 
son^iz^*  jettet^.  m^^^  arid  fbrriis.  Iri  all  of 
these  above  cases  the  u  sera  should  not  be  requtred 
to  be  skilled  in  prop^rnming. 


A  flexible  user  directed  access  system  wUl  also 
provide  for  user  cbritrblled  output  which  can  be 
directed  to  the  u^r's  mainframe  files  or  to  the 
user's  persons  woflcstation; 


Data  Definitions 

User  directed  processing  poses  a  potential  prob- 
lem of  data  misihteipretatiori^  EHstributed  access, 
especially  access  which  p)cnriits  user  directed 
processing,  must  be  accompanied  with  carefully 
prepared  definitions  of  the  data  elements.  The 
(lata  element  cari  be  clearly  defiried  as  ari  iritegral 
part  of  the  data  element  selection  prqcess.  Ef- 
f&ted  systems  must  be  designed  for  the  initiated. 
No  User  should  ever  have  to  know  the  subtle  nu- 
ances associated  vdth  data  codes  and  the  utlique 
rrie^iiri^  of  obscure  code  combinations:  While 
these  codes  arid  coriibiriatibri  rrieariirigs  may  exist, 
their  existence  should  remain  Unknown  to  the 
user. 

Iriquiry  into  a  data  elernent  diction^  can  pro- 
vide cjeaf  data  defiriitibris  arid  point  tb  the  re- 
sponsible offices.  Access  to  the  data  e}e_m^^ 
dictionary  may  be  by  data  value  authorization. 
That  is,  individuals  heed  not  know  of  the  exist- 
ence of  data  they  are  ribt  aUthbrized  tb  use. 

Some  have  made  distinctions  between  distributed 
data  bases  and  distributed  processing.^  The  dis- 
tirictibri  is  that  the  distributed  data  bases  may 
?'^stJnJiumeroUs^m^^  whereas,  distributed 

processing  implies  that  the  data  ba^s  are  in  a 
single  physical  location  but  are  processed  from 
riUriierbus  Ibcatibris.  I  make  rib  such  distinctions 
b^re.  For  these  discUssibris^  1  aril  addressing  the 
processing  of  data  from  man^  wdely  distrib- 
uted lojcatioris.  However,  the  daia  bases  may  be 
iri  sirigle  or  iri  riiariy  locations.  In  fact,  under  a 
siri^e  system  iniagSj  the  tiser  may  be  uriaware  of 
the  location  or  format  of  the  stored  data. 


George  Schussel,  President  of  Digijal  p>ilsultihg  Associates,  Inc.  as  cited  by  Nell  Margolis 
in  bigitai  Review,  Novcriiber,  24,  1986. 
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RmHime  vs.  Static  Data 

Most  up-date  functions  and  simple  inquiries 
should  operate  upon  the  University's  data  base  in 
real-time.  Some  appUcations,  induding  m 
reports  and  inTormation  for  rxianagemetit  deci- 
sions do  not  need  real-ttfne  data  For  these  ap- 
plications, careful  consideration  should  be  given 
to  balancing  high  security  access,  the  Usefulness 
of  real-time  data,  response  tiine^,  data  consisteh- 
d^,  and  data  duplicationsc  Most  mana^rtlent 
iriforihatioh  need  hot  be  restt-timc.  In  fact,  census 
data  is  often  more  useful  for  plann^^ 
management  dedsiohs.  One  is  simply  more  likely 
to  hit  a  sittinj^  target.  static,  and 

reflects  the  same  factors  operating  on  each  cycle 
of  data.  Census  data  better  repM  the  still 
target.  ITius,  provisions  should  be  made  to  either 
date  stamp  cntijc^^  or  to  capture 

selected  data  at  specified  times. 

Providing  the  fmls 

The  rcspohsibiltty  for  providing  the  tools  for  data 
analysis  and  for  feli^  gcnefatibh  may  be  placed 
in  one  or  more  offices,  such  as: 

•  An  Information  Center, 

•  IT^e  dflice  resjpK)nsiW^  the  security  wid 
intepity  of  the  data  and  for  the  primary 
processing  of  the  data,  of 

•  The  individual  end  users  who  may  direct  and 
control  the  form  of  the  analysis  and  report- 
ing. 

In  fact,  all  of  the  above  options  may  be  correct 
for  a  given  set  of  condition^  The  originatii^^  of- 
fice which  stores  and  processes  the  data  as  an 
admihistrative  furictioh  may  also  provide  simple 
inquiry  functions  and  a  few  simple  reporting 
funcUdns.  An  Inforir.atic^^^^  could  conduct 

complicaied  analyses,  projections,  and  compar- 
isons with  qutside  spurces.  U^rs  with  suflicient 
skills  and  special  needs  may  desire  to  have  the 
data  in  a  somewhat  ^raw  form'  for  very  specific 
processing. 


The  roll  of  Infoririation  Centers  is  likely  to 
change  as  persqnai  workstations 
with  more  storage,  faster  processing,  and  more 
sophisticated  software.  Individuals  directly  re- 
sponsible for  the  various  parts  of  the  university 
data  base  arc  more  likely  to  understand  the  needs 
of  the  offices  they  are  charged  to  serve  thM  are 
the  personnel  of  a  single  office.  The  natural  de- 
sire to  direct  procesM^  butput,^  the  fact  that 
individual  user  needs  will  vary  greatly,  the  avail- 
ability of  software  which  does  not  require  detailed 
progranUTiing,  as  well  as,  the  growing  number  of 
highly  computer  fiterate  personnel  vvill  aH  en- 
courage the  shift  of  data  selectibri  and  informa- 
tion analysis  to  the  end  users.  Information 
Centers  may  continue  to  deal  with  special  data 
coUection,  Sophisticated  an  and  the  inte- 

j^atiori  of  data  from  sources  from  which  the  users 
should  riot  be  routinely  authorized  to  access. 

Setnriiy 

Distributed  access  can  be  provided  in  a  secure 
environment.  Iriguiiy  and  upMte  functions  can 
be  secured  independently:  Access  to  records  must 
be  limited  to  a  *heed-tb-know'^  basis.   The  re- 
cords system  must  iriclude  data  values  to  perriiit 
such  security  checking.   This  is  known  as  data 
value  security  and  requires  the  matching  or 
chccjcing  of  the  y^Ues  of  data  elemerits  in  the 
target  record  and  a  record  associated  with  the 
user.   The  data  values  associated  with  the  user 
rn?y  t>e  iritefrial  to  the  aUthbri         system  but 
may  also  be  located  within  a  separate  data  base 
such  as  the  personnel  data  base.  In  the  case  of 
studerit  recbrds,  the  authbrizatiori  systerii  would 
access  the  personnel  record  of  the  user  to  confirm 
that  the  person  seekmg  access  is  employed  in  the 
departriierit  bf  the  major  for  the  target  student 
record.  For  college  level  administrators  and  staff 
the  checking  routine  would  verify  that  the  student 
was  in  the  cbllege  of  the  use^*  seeking  access. 

Provisions  must  be  made  to  secure  data  bases  to 
the  data  element  level.  In  addition,  security  sysr 
terns  mUst  permit  access  tb  data  elements  based 
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upon  the  value  of  the  ejemcnts  arid  upbii  data 
values  associated  with  the  pcireon  seeidng  access. 
These  last  data  elements  mi^t  include  the  de- 
partmeht  in  which  the  individual  is  employrf,  the 
pet^n's  job  clasfflficatibii,  or  specifically  assigned 
authbnzation  clasafications. 

Widely  distiibute^J  access  can  present  new  mari- 
s^eineht  problems  associated  mih  data  security. 
In  a  large  uiiiversity,  the  volume  of  authorizatibhs 
and  updates  to  the  authorization  system  can  be- 
come a  significant  burden  oh  the  Data  Adminis- 
tration staff.  Viipnia  Twh  now  has  over  1500 
emplpyees  authorized  to  use  the  administrative 
records  systems.  A  solution  to  the  problems  as- 
sociated with  Isdrgt  numbers  of  authorizatibhs  has 
been  previously  described.'  The  overall  security 
system  solution  has  many  key  features: 

•  Individuals  and  not  offlces  are  authorized, 

•  Individuals  are  authorized  with  respect  to 
their  job  responsibilities, 

•  Changes  in  employment  status  (resignations, 
retirements^  disinissals,  a  change  in  position, 
br  a  change  to  a  new  department)  require 
hew  authorizatibhs, 

•  Transactions  may  be  grouped  by  fuhctidhs 
which  are  job  related, 

•  Transactions  may  be  distributed  by  a  fuhc- 
tibhal  grbup, 

•  Authorizatibhs  within  a  group  of  trans- 
actions can  be  restricted  by  data  values, 

•  The  data  values  which  restrict  access  may  be 
in  the  records  requested  and  in  the  persotihel 
recbrds  of  the  persbn  seeking  access, 

•  Authorization  authority  can  be  distributed 
br  restricted, 

•  Audit  trails  exist  for  all  authorizatibhs  (dates 
and  whb  authorized); 


•  Authorization  verifications  are  required  for 
each  new  record  sought  ^ 

•  Aiithbrizatibh  verifications  are  required  on 
each  update  screen,  and 

•  Peribdic  chants  in  authorization  passwords 
are  required. 

This  approach  includes  predefined  and  pro- 
grammed restrictidhs  based  Upon  data  values  as- 
sociated with  the  record  and  with  the  person 
liking  access.   In  additibh^  this  distributed  aii- 
thbrizatibh disperses  the  work  load  while  also 
making  each  level  of  mah^meht  a  full  partic- 
ipant in  the  security  system.  All  users  who  access 
system  must  assume  respbhsibility  for  pro- 
tectibh  of  their  authorizations.  This  required  and 
active  participatibh  bh  the  pjirt  of  many  adminis- 
trators and  all  users  should  inc  rease  the  awareness 
of  the  heed  for  data  security  and  for  protecting  the 
rights  of  individuals.    The  TOhstaht  reminders 
impbsed  by  the  security  system  undei^ore  the 
heed  for  cbhfidehtiality  bf  the  data  updated  br 
viewed. 


Figure  1  illustrates  the  directibnal  flbw  bf  au- 
thorizations from  selw^tcd  administrative  support 
offices.  K^p  in  mind  that  the  airows  illustrate 
the  flow  bf  alithbriMtibns  the  ffow  bf 

data.  Authorized  individuals  may  provide  the 
authorizing  office  with  data  via  update  fuhctibhs; 
these  reiationships  are  hot  cohtaihed  iii  the  figure. 
In  this  examjple,  the  offices  of  Personnel,  Pur- 
chasing, and  Budget  must  prbvide  at  least  inquiry 
access  to  all  other  units.  On  the  othCT  hand,  the 
Registrar  needs  tb  provide  access  to  individual 
student  records  bhly  to  the  staff  bf  the  Peredhhel 
Office;  these  persons  m^  need  to  verify  if  some- 
one being  paid  bh  student  wages  is,  in  fact,  a 
qudified  ^udent.  Neither  Purchasing  hbf  the 
Bud^t  office  staff  has  any  need  to  access  indi- 
vidual student  reconls. 

Figure  2  presents  the  authorization  flow  from  the 
Registrar   to   several   offices   served  by  the 
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Registrar.    The  flow  bctwwh  Admissibris  aiid 
Finandai  Aid  is  also  shown.   Note  that  in  this 
case  Adrhissibhs  must  provide  acxess  to  the  staff 
of  Financial  Aid  for  them  to  properly  award  aid. 
No  other  office,  except  Student  Accounts,  needs 
(or  has!)  access  to  student  financial  records.  Stu- 
dent Accounts  does  have  acd^ss  for  billing  pur- 
poses when_schqlarship  and  other  aid  itil^ht  be 
involved.   The  Registrar  must  permit  FinahciS 
Aid  to  verify  enrollments  and  ac^  progress. 
Admissions  and  the  Re^strar  must  tacb  have 
access  to  the  other's  data  for  registfatibns  and 
readmissions.    The  bottom  half  of  Figure  2  is 
significant  in  that  it  Uiustrates  the  concept  of  ^^^^ 
tributed  authorizations.  As  shown,  the  Re^strar 
can  distribute  authdfizatidns  to  a  a^lle^  dean 
who  distributes  to  departmcnta!  admini^rators 
and  they  to  the  faculty.  ITie  decreasing  width  of 
the  authorization  lines  indicates  functions  au- 
thorized for  one  pfilce  are  passed  to  th^  next  level. 
In  fact,  the  authorization  syst'^m  permits  the 
Registrar  to  distribute  a  fuijtction  to  a  college  dean 
and,  at  the  same  time,  restrict  the  dean  from  any 
further  distribution  of  that  function. 

Audits 

Certain  data  items  require  the  storage  of  the  tinie 
or  date  on  which  the  last  change  was  made. 
Sortie  require  date  slarnps  for  e^^  change.  These 
dates  are  usually  associated  directly  with  an  item 
and  are  used  in  interpreting  the  data. 

Other  date  stainps  may  be  needed  as  part  of  audit 
trails  for  selected  data  elements.  The  dates  should 
also  be  associated  with  the  identity  of  the  person 
making  the  update.  In  some  ca^ss,  audit  trails  are 
needed  on  inquiries.  Audit  data  can  be  useful  in 
analyses  of  uses  and  can  be  essential  in  irivesti- 
gatihg  possible  security  violations. 

Access  control  can  be  achieved  in  a  variety  of 
ways.  Authorizatibh  codes,  passwords,  demo- 
gnq>hic  qumes,  personal  physical  characteristics, 
and  physical  devices  all  may  be  used  alone  or  in 
combinations.  Individual  authorizations  for  ac- 
cess and  data  valued  controls  are  important  fea- 
tures of  the  authdrizatidn  system  at  Virginia 


Tech.  Authorized  access  under  an  appropriate 
seciirity  system  is  assumed  for  ali  of  the  dis- 
cussibris  here.  The  salient  points  to  remember  is 
that  access  must  and  can  be  cbhtroUed,  that  ac- 
cess can  be  data  valued  with  respect  to  the  records 
and  with  resfRsct  to  the  person  seeking  access. 
Finally,  access  should  be  available  to  all  who 
need  inquiry  or  update  capabilities  in  the  per- 
formance of  their  job. 

Data  Administratiph  cari  prbvide  critical  suppbrt 
to  the  distributed  access  systems.  Such  an  office 
il  the  logcal  unit  to  mbnitbr  periodic  backups 
and  check  on  off-site  storage  of  backup  copies. 
Data  Administratibri  is  also  the  office  tb  provide 
post  audit  data  to  the  data  base  stewards.  E)e- 
tectipri  of  attempts  tb  breach  the  security  system 
is  also  a  reasonable  function  of  an  Office  of  Data 
Adrtliiiistratibn. 


Integmted  Systems:  A  Single 
System 

The  implemehtatibh  bf  a  distributed  information 
system  can  be  made  more  cost  eflTective  and  more 
user  friendly  if  the  users  db  hbt  have  tb  be  con- 
cerned with  learning  new  protocols,  new  devices, 
and  cryptic  codes  and  computer  instructions; 
Simple  terrnbials  should  provide  easy  access  for 
inquiries  and  selected  updates.  Intelligent  per- 
sonal workstations  (micro  computers)  should 
prbvide  the  additional  functions  of  data  transfers 
and  local  data  analyses. 

Distributed  access  implies  authorized  access  to 
clearly  defined  single  sources  for  the  same  infor- 
mation by  all  who  need  it.  Distributed  access 
does  not  prevent  the  physical  distributibri  of  the 
data  bases  but  does  imply  shared  data  bases  with 
little  or  no  dupilcatidn  of  specific  data  itenis.  Tlie 
physic^  location  and  the  format  of  the  data  may 
be  traiispafent  to  the  iiser. 

An  individual  should  not  be  required  to  have 
multiple  devices  on  hand  (br  to  travel  to  specific 
locations)  to  perform  a  variety  of  tasks.  For  ex- 
ample: a  faculty  member  should  be  able  to: 
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•  Determine  who  is  enroUed  his  class, 

•  Search  the  library  for  materials  for  a  class, 

•  PlsLot  selected  library  books  on  recadl  and 
reserve, 

•  Ch&dk  oil  the  academic   status  of  her 
advisees, 

•  book  at  the  current  budget  status  of  her  re- 
search grant, 

•  Enter  into  the  university  data  base  an  advis- 
ing comment  about  a  student, 

•  Sc^  if  seats  are  available  iii  his  class, 

•  Send  a  document  to  a  colleague  in  another 
state, 


•  Respond  to  a  note  from  her  department 
head, 

•  Place  an  order  for  computer  diskettes, 

•  Grade  a  project  sent  electronically  by  a  stu- 
dent, 

•  Modify  a  simulation  in  prepamtion  for  a 
class, 

•  R^uest  a  summaiy  of  last  year's  admissions 
statistics, 

•  Obtain  a  formatted  list  of  names  and  ad- 
dresses of  her  Honors  advisees, 


•  Update  the  c£TOpti8  du^      with  his  new 
home  telephone  himtBer, 

•  Transfer  a  current  class  roll  for  grade  proc- 
essing. 


•  Pi^>are  a  rese^^  proposd, 

^     Submit  a  paper  to  a  professional  journal,  and 

•  Analy^  a  set  of  data  rtxeived  from  his  grad- 
uate student. 


wbrkstatibri  In  fact,  she  should  be  able  do  this 
on  a  quiet  snowbound  w^kend  Jfirom  the  cbntfprt 
of  her  home.  Note  that  ho  division  of  the  above 
tasks  has  be^n  made  into  those  which  are  simpjie 
electrdhic  mail,  data  base  inquiries,  or  c&tta  ana- 
lyses. A  single  system  will  make  such  distinctions 
unnecessary. 

The  faculty  member  should  be  able  to  perform 
these  same  tasks  on  a  variety  of  machines  and 
using  any  of  many  communication  methods. 
Access  and  output  should  be  device  independent. 


Impiementutwn 


The  faculty  should  be  able  to  perform  all  of  the 
above  in  a  single  session  from  a  sin^e  intelligent 


Cert^dn  policies^  facilities,  aiid  ixhtralized  support 
are  essential  for  implementing  a  distributed  re^ 
c^rds  system.  The  pdUciiss  issues  sue  few  and 
simple.  Qnly  systems  which  require  source  point 
data  captiire  shqtild  be  selected  or  deyeibped. 
No  processing  sfaoidd  be  required  by  anyone  who 
docs  not  £uid  value  to  the  data  or  who  docs  hot 
make  essential  approvals.  The  university  must 
establish  that  electronic  tm)rds  are  the  ofBcial 
records  and  that  el^tronic  'signatures^  are  ofiQcial 
si^atUres  for  access  and  approvals.  Stewards  of 
the  data  bases  ha^^  responsitnlities  to  share  as 
well  as  to  protect  data.  The  facilities  support  is 
more  difficult  because  more  than  a  stati^  com- 
mitiheht  and  mind  set  are  nraded.  Both  dmtrat- 
is&i  and  depaftmentai  resource  alldcatidns  may 
be  needed  and  tnd  user  dectnons  oh  e^^hditures 
may  be  involved. 


Summary 

Widely  distributed  access  need  not  encourage 
tmnnterpretation  of  information  nor  make  data 
less  sectire. 

Implementation  of  an  electronic  records  system 
can  be  easy  but  requires  the  establishment  of 
policies  and  assumes  strong  ccnird  administrative 
support.  Institutional  commitments  to  shared 
data  bases,  soutce  point  data  capture,  value  added 
processing,  destination  document  production,  a 
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centralized  (Sat  distnButed)  data  security  system 
are  essential  aiid  miist  guide  the  selectibn  and 
development  df  software.  Policies  and  joB  de- 
^riptions  must  clearly  estabUsh  that  administra- 
tive data  Bases  arc  university  resources  and  not 
the  private  prdpcfty  of  iiidividual  offices. 

All  persons  who  Have  a  heed  to  access  data  niiist 
be  provided  that  opportunity.  Individuals  as- 
signed responsibilities  for  a  data  Base  must  also 


see  that  the  appropriate  data  s/e  made  avsoiahlc 
as  needed.  Data  must  Be  secured  against  unau- 
thorized inquiry  or  unauthorized  updates.  The 
central  administration  mus^.  provide  the  cbmmu- 
tiications  system.  Oepartmentai  level  units  and 
the  central  administration  may  share  in  the  alio- 
cation  of  resources  for  equipment  and  selected 
software.  Top  administrative  support  for  a  dis- 
triButed  records  system  is  essential  to  its  success. 
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Personnel 


Registrar 


Figure  1.  Flow  of  autliorizatiohs  for  distributed  access  to  data  from  selected  administratis 
offices. 
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Purchasing 
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College  Adiiiiiiistratibn 


Department  Administration 


Faculty  Advisors 


Figure  2.  Flow  of  autliorizatioiis  for  distributed  access  to  to  student  related  data. 
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^^Distributed  Aeeess  to  Central  Data:  The  Cons' 

=  Dr.  Kathenne  P,  Hall 

Registrar  and  Dean  for  Curricular  Research 
Brown  University 


Being  asRed  fc  ^aR  abbut  Uie_"i^hs"  a^  distributed  arcess  to  university 

Infonmation  has  made  me  feel  like  the  stereotypic  bureaucrat,  claiming  ownership  r^hts  to  his  or 
her  database  and  being  UhMlling  to iXK)|^^         others  for  the  cbmmbh  good  of  thef  ihstitutibh. 
Actually,  within  my  school,  Tm  a  proponent  of  shared  access  to  University  databases,  although  the 
difficulties  we  have  encountered  in  moving  that  direction  often  make  me  feel  more  like  an  apologist 
than  ah  advocate. 


J*ll  tg  speaking hly  experience  at  Brbwji  UhLversity,  and  I  hope  bur  experience 
w6n1  seem  so  exceptional  as  to  be  unappllcable  to  other  siiuatic  hs.  I  do  have  a  sense  frorn  talking  to 
administrators  within  my  home  state  and  within  the  Ivies,  that  we  are  not  alone. 

At  Brown  we  began  pjanriing  in  j  979  for  an  integrated  student  system  rontaining  rerards 
from  Admissfons,  the  Uhdergraduate  Cblleg^^     Graduate  School,  the  Wedical  Prbgram,^Sludent 
bife,  Residential  Ufe.  Regis^^^^  Bursar,  bbahs,  and  Financial  Aid.  When  we  began  the  effort,  I 
was  an  associate  dean  of  the  unde^raduate  college  and  part  of  a  planning  team  which  developed  the 
biJtlihiM  the  system.  The  fijst  mapr  ^rtron  of  the  systerh  became  bperatibhal  in  November 
1983,  and  asis  usualiyjhe  case,Jhe  first 

became  Registrar  Jnd  De^nfOT  Cuitfcular  Research,  I  was  offered  this  job  and  accepted  it  in  part 
because  I  had  made  a  commitment  to  make  this  new  system  work  for  us. 


^      Wfieh  we  started,  the  j^ssibilities  sounded  wonderful.  There  would  be  ho  need  to  prepare  and 
mail  muttipie  copies  of  every  transaction  to  a  half  dozen  differ^t  o       and  therefore,  less  paper 
to  file.  The  cleahy  defined  ihfbntlat^^^  respbhsibjiity  would  prbmbte  accurate  and 

timely  record  keeping  and  eliminate  duplicate  records.  All  these  effidencies  would  enable  staff 
reductiorts  in  several  officest  and  we  actually  planned  lb  offset  piirt  b^the  ebsts  bf  the  system 
through  these  reductions.  Best  of  all,  with  everyone  tapping  Into  same  database,  all  university 
officers  would  have  quid^  access  to  the  sari&  data.      would  no  longer  have  the  problem  of  one 
office  presenting  figures  which  were  substantially  different  from  those  presented  by  another. 

Seyen  years  after  our  Lahaf  ^J^b^e  quite.  There 

has  been  sutetantial  deve^^^  system  In  the  past  three  years,  and  we  have  made 

significant  progress  toward  some  of  these  ends.  But  we  have  discovered  many  bbstacles  on  the  path 
fbwaitJ  data^haring,  &  still  are  distamt,  white  bthers.  mb  staff  reductions,  now 

seem  absurd.  The  impfi^toji  staff  that  we  have  observed  is  that  many  jobs  have  become  more 
sophisticated,  requiring  advanced  levels  and  higher  salaries  than  before. 

Actually,  our  SIS  now  works  pretty  well,  but  because  expectations  surrdunding  the  system 
exceeded  the  reality,  we  have  problems  of  fnjstratfon,  irritation,  disillusionment,  and  a  general 
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sense  that  it  realty  isn-t  all  that  qoo6.  I  often  have  to  remind  colleagues  that  it  also  ish*t  all  that 
bad^despite  the  fact  that  sorne  of  our  hopes  are  still  years  away.  People  forget  that  we  are  better 
off  than  we  were  seven  years  ago  and  grumble  that  we're  so  far  from  where  we  should  be. 

_  How  c^h  you  keep  this       happening  at  your  institution?  j  would  ai^ue  that  two  things  are 
essentiai,  and  both  have  to  do  with  preyr-nting  expectations  j^^^  getting  so  far  ahead  of  reality  that 
disillusiohmeht  and  h<^ativisrh  sat  in.  Firs*.  Reep  your  practical  and  technicial  lirriitatlohs  in  mind 
when  you  "seir  your  new  system  Internally.  Second,  in  developing  the  system,  you  must  also 
develop  an  institutidnal  philosophy  of  ihfdrrhatkoh  sharing,  so  that  users  and  prospective  users  will 
understand  just  what  will  be  available  to  them  and  why. 


Keeping  your  practical  and  technicial  limitations  In  mind  means  thinking  realistically  about 
the  problertis  of  implementatioh,  trairiing,  usage,  ae^ptarlee,  arid  so  bri.  It  also  means  kribwirig  the 
overall  level  of  brgahizational  and  financial  support  avaiiabie  to  the  effort,  aiihough  it  can  be 
difficult  for  an  WjS  director,  a  oornputer  ceriter  director,  breven  a  stnror  dean,  to  accurately 
gauge  how  much  su^rt  will  be  available,  particularly  when  unexpected  difficulties  are 
encountered.  I  wish  we  had  given  greater  attention  to  the  following  questbns: 

(1)  Are  you  limited  by  availability  of  hardware,  software,  or  terminals?  Do  you  really  have 
the  computing  power  to  support  a  large,  online  system? 


a)  One  of  our  first  obstacles  was  limited  access  to  terminals.  Fifteen  offices  have  update 
responstbllity  for  bnJirie  maihteriariceo^  operate  it,  we 

were  severely  hampered  by  lack  of  equipmerit  in  many  offices,  the  Registrar's  Office  had  only  six 
terminals  with  which  to  maintain  several  hundred  items  of  irifdrmatibn  ori  each  of  7,500  students. 
Several  updating  offices  had  no  terminals  at  all,  and  a  few  still  lad<  them. 

The  problem  here  is  that  offices  were  expected  to  purchase  the  equipment  needed  to  maintain 
or  q^uery  the  systeriTbut_^^  offices  preferred  to  buy  furniture, 

typewriters,  or  micro  computers  which  were  not  linked  as  terminals  to  the  mainfrarne.  To  my 
knowledge,  no  carrots  or  sticks  have  been  used  by  the  administration  tairiduee  offices  which  rn|ght 
be  deemed  Velucta  participate.  One  result  is  that  the  ReglstraPs  Office  has  found  it 

necessary  to  take  over  update  responsibility  for  some  offbes  which  have  less  need  for  and  therefore 
less  interest  in  supporting  the  system. 


b)  We  also  suffer  from  an  dvervw5ri<ed  ao  Urireliable  mairiffartie,  with  the  result  that  the 
system  goes  down  duririg_w^      hours  several  times  a  week,  creating  groat  frustration  on  the 
part  of  everyone  whose  work  Intersects  with  the  system.  Even  when  It's  operating,  we  often  have 
uriacceplably  sjow  re^^     time.  The  mainframe  problem  is  sb  bad  that  I  find  myself  discouraging 
hew  users  because,  at  the  present  time,  more  users  simply  means  slower  response.  If  the  clrrks 
responsible  for  informatk>r;  maintenance  can't  perform  their  tasks,  there  won't  be  useful 
iriformatibri  for  managers  to  query. 


„       cn'h^Kl,^we  have  eria>ur),tered  s^        limitatibris.  We  do  not  at  the  present  time  have 
ao^ess  limited  by  data  values.  The  software  is  avajlaule  -  the  Univt^rsity  is  already  using  it  for 
smaller  systemSt  but  we  have  not  yet  been  able  to  bring  the  large  student  system  urider  it.  As  a 
result,  some  appllcatloris  which  would  be  of  considerable  value  to  academic  departrhents  are  not 
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available.  Users  In  those  d  are  irritated  b^tise  they  Rhbw  the  information  exists,  and  a 

few  suspect  that  bureaucrats  like  me  are  just  being  recalcitrant  in  not  allowing  them  access  to  it. 

d)  AndlHfif  j*c*lern  still  laS<  ah  brilirie  report  generator.  Again,  the  software 

exists,  but  we  haven*!  gotten  to  it  yet.  Three  years  aj^o,  when  we  first  began  to  use  our  system^ 
daytime  use  was  jimit®^  to  updates  and  quen'es  of  reoDrds  on  ihdividual  students.  It  was  hot  possible 
feMm^le  any  sumrha^^^  the  day.  We  have  Improved  on  this  situation  with  a  FOCUS 

extract  containing  dlr9^>ry  Inforrnatlori  araj  other  basic  t*^raphical  data.  It  is  available  22  hours 
per  day  and^is^  greatjielpjte^^^         Seoarity  and  Health  Services,  which  may  need  to  know  a  z 
studenfs  status  or  home  address  at  hours  when  the  "rear  system  cannot  be  accessed-  The  FOGUS 
extract  is  a  boon  also  b^uss  seme  simple  bhiirie  rejDortihg,  such  as  the  number  or  names 

of  majoi^  in  a  particular  department,  or  the  number  of  ojrrentiy  active  graduate  students,  but  it 
still  falls  short  of  expectations^ 

^^^mpfex  re^rfe^  Ml  hoc  requests  must  be  written  In  Mark  IV  and  mn  at  night,  but  very 
few  offices  have  devetoped  any  degree  of  Mark  jv  programrnlng  capability.  This  means  that  some 
offi^s  with  <ix>nsider^e  resp^^         for  maihtaihing  the  information  system  are  unable  to  get 
much  bacS  from  It  In  the  way  of  speclaj  reports  which  undermines  thefr  commitment  to  the  system. 
Most  users  tunr  to  the  Regis^^^  for  even  such  basic 

Squ^^^asttialWhg  l^ls  and  Bste  of  majore.  A  complicated  special  request,  for  example  a  listing 
of  juniors  wha  have  completed  fewer  than  three  scienras  courses,  may  sit  in  my  office  for  months 
before  my  staff  can  find  the  time_t6  wr^^  theJSnc^ram.  This  has  proven  to  be  a  rnajor  annoyance  to 
administrators  at  all  l^els  and  to  faculty  committees. 

(2j  Another  seji)ldifffcijHie&  trairilhg  and  acceptance  on  your  campus.  How 

are  yon  prepared  to  deal  with  the  natural  inertia  which  most  indMduals  exhibit^w  are 
expwted  to  alter  sprk  habits  that  have  been  firrn^  established  over  a  period  of  years?  What  is 
Ihe^xistlh^Jw^    computer  literaqr  on  your  camfjus?  Are  people  knowledgeable  about  the 
processes  followed  in  various  offices?  What  training  must  be  provided  before  users  can  make  sense 
of  the  data  available? 

a)  Training  of  end  users  has  been  and  remains  a  major  problem  for  us.  We  knew  from 
tha^^gjhnlrtg  thffl  w^^  for  staff  training,  arid  that  remains  a  problem 

even  after  three  yea^.  However,  \  iton't  think  we  aj^reciated  the  fact  that  a  distributed  aoeess 
system  rSiUlrS^MBfinUbus^  o^  offices  whl*  have  fewer  than  twenty 

dataHel^  to  maintain.  In  rnany  of  these  offices,  maintenance  is  perfonried  by  a  single  in 
When  that  person  quitSfc  Is  JIji  or  on  vacatkin,  information  isn't  maihtai]ied_  In  a  oobple  of  offices, 
ufxlates  arej^rfo^  on  sikjh  a  small  number  of  Items  that  staff  forget  how  to  use 

the  sy^em^  and  need  refreshing  every  semester.  In  a  small  officii  the  tess  of  one  ernpfoyee  may 
mean  that  the  offiM  hb  former  has  any Jn^^^       bj^  ability  to  mairitairi  Its  Items.  Iri  some  rases, 
wtfve  ghferi  up  oii  OTialler  offices  and  the  Registrar's  Office  has  assumed  responsibility  for 
maintaining  datai  that  tt  does  not  generate.  This  is  not  an  advisable  pHridple  but  we've  resorted  to 
it  in  order  to  keep  the  ihfomiatibri  accurate. 


b)  Cto^ly  rejate^^^  getting  offices  to  master  new  skills  arid  knowledge  is  the 

challerige  of  getting  people  to  accept  the  electronic  necoid  as  "roal,*  i.e.,  as  the  bfffcial  recxird  of 
the  University,  People  often  have  their  trust  firmjy  assbciatedMh^their  paf^  files  and  are 
reluctant  to  bother  with  a  hew  rriethbd.  For  some  people,  the  promise  of  having  more  infomiatton 
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availatsle  through  a  new  system  is  a  strdng  inducement  to  learn  hsw  skills  arid  patterns  of  wdrR. 
Many  others  will  faO  to  see  any  need  for  a  c^mpltoated  new  way  of  doing  things  and  will  require 
enqjuragomerit  or  pn:x^ing  to  apqept  the  innovation.  As  a  social  sciiBfntist,  I  am  accustomed  to  expect 
resistarice  to  ^arige,  but  I  ri^e  been  surprised  at  the  strength  of  the  resistance  to  our  irifbrm^iiori 
system.  Establishing  the  norm  that  the  electronic  record  is  the  official  University  record  may  help 
motivate  somejtf  ttie^^  _  ___  _  __  __ 

For  exarnple,  each  ^11 1  provide  the  Dean  of  the  College  with  a  report  on  the  nurnber  of 
students  in  various  catejgR)ries  which  she  shares  with  the  entire  faculty.  For  three  years  in  a  row, 
the  direi^r  of  an  office  whidr  mairitaihs  sdrne  Iri^rmatlbri  vital  to  this  report  has  complained  that 
the  figures  were  Inoon^.  Hie  first  year,  j  was  unaware  that  the  information  wasnl  accurate. 
For  the  next  two  yeaR.,  I  serit  hMa  note  Iri  advance  of  preparirig  the  re^rt  asRirig  tha  the 
snfdrmatiori  Jbe  updated  before  the  report  was  run.  Eadi  time,  the  updating  wasnl  don&  the  report 
was  prepared,  he  complaineRd  that  the  numbers  were  wrong^  and  I  replied  that  the  Student 
Inforrnatibri  System  is  the  bffidal  reoord  frorri  which  reports  for  the  Daari,  the  federal  govern rnent, 
and  others  will  be  generated.  Now,  after  three  years,  this  offtee  is  beginning  to  maintain  the 
informatfiori  in  the  system  .1  not^  earlier  that  we  seem  ta  lael^ Jni^ritivets  for  prbmptirig  reluctant 
partrieiB  to  participate.  It  does  seem  odd  to  rne  that  It  should  fall  to  the  Registrar  to  pressure  other 
offi^s  to  maintain  their  records,  but  In  the  absence  of  any  other  pressure  point,  this  is  what  has 
happened. 

c)  I  have  been  sjrpris 

awareness  to  develop  th^ughbut  the  University  community.  For  exarnple,  I  arn  often  questioned  as 
to  why  an  enrollment  (x>urit  produoed  by  my  office  dpesnl  match  one  prepared  a  day  or  two  before.  I 
still  have  to  idxplairi  several  tiriies  a  iHbhth  that,  since  the  system  chariges  minute  by  minute 
through  live"  updates,  a  report  run  on  Tuesday  won't  prbduos  exactly  the  sarne  result  as  the  same 
re^rt  run  the  next  day.  Many  faculty  and  administratbrs  still  seeme^^  geared  to  the  results 
prcxiubed  ^  massive  batdi  updates  at  certain  faints  in  the  sernester.  To  therft,  things  "seerned  rnore 
stable"  in  the  old  days.  Of  course,  they  were  stable  only  because  they  were  out  of  date. 

Or)  a  more  sophisticated  level,^  w^^  that  it  takes  a  very  lorig  time  for  people  in  a 

range  of  offices  to  become  familiar  with  the  and  how  they  might  be  useful  to  them  in 

their  work.  Everi  wheri  dbojmerita^^  is  available,  rriariy  users  do  rot  consult  it  frequently  and 
become  (infused  ^ybout  the  content  of  fields  wi^  similar  names.  For  jsmmplei  my^ 
an  exiled  date  of  osmple^h  forever^  degree  t^rididate  ar^  isilsb  a  fl^  to  kienti^  probable 
graduates  for  the  next  tk)mmenc6ment.  Users  outside  the  Registrar's  Offi^perceiva  these  fields  as 
interchangeable^  though  ihey  In  fact  cohtairi  sightly  difforaritjnfomiatlbri.  Unfolluriately,  other 
bffi^s  have  used  the  Rdk^  ir^  gotten  iriobrnp^      inaccurate  reports.  Prbblerns  of 

this  nature  are  ve^y  wkfes^road  and  Ere  not  ibatlng>  Again,  due  to  staif  turnover  and  the  graduai 
growth  Iri  use  of  the  system  by  a  variety  of  offices,  it  appears  that  cbritiniial  trainirtg  and  refreshing 
on  the  content  of  the  database  wlii  be  necessary. 


In  developlriga^istrbuted  ao^ 
phito^phy  of  Jhformc^^^  At  Brbwri,_we  started,  as  rribst  institutibhs  do,  by  simply 

considering  whidi  administrators,  or  whbh  administrative  offices,  should  have  authori^  to  view 
each  fiekf  In  the  database.  That  is  an  essenlial  first  step,  but  if  you  sfop  there,  you  will  quickly 
run  Info  difficulty,  because  once  your  system  is  "brillrie,"  requests  for  Information  pn^llferate 
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rapajy.  Almost  imfriMlate^^^^^^  we  began  to  receive  requests  from  faculty  and  departmefhtal  offices 
which  had  not  been  induded  in  the  initial  definitions  of  authority  to  view. 

Howihould  you  go  about  deveiopinj  an  Jnstltutronal  philosophy?  '  will  suggest  things  which  I 
hope  we  will  t^in  to  *  vvhat  the  general  atmosphere  is  within 

yxmr  Instrtuti^^^^  of  Information.  Obviously,  you  should  Itcnow  your  legal 

requirements,  but  even  what  Is  legally  accessible  is  subject  to  wide  vanatibris  in  interpretatloh. 
Does  your  usef.c^mmunity  Understand  that  the  Family  Educational  Rights  and  Priva^  Act  requires 
that  stti(lBnt  information  t  ^  released  Internally  only  on  a  need  !o-know  basis?  If  it  does,  dc  you 
have  shared  understanding  about  what  constitutes  a  heed-tb-khbw? 

For  example,  If  faoul^  want  online  viewing  of  trahscript  iriformatibh  in  order  to  look  at  a 
stydenf  s  eritire  record  t^fbre  wrttiiig  a  letter  of  reobmmendation,  is  that  a  legrtirnate 
rieed-tb-know?  At  Brown,  we  say  it  isnl. 

„^    Kes^yo^^^  have  a  need-to-knpw  the  educational  background  and 

occupattonal  status  of  current  studerits  Jin  order  to  identify  devisfropmeht  prospects  and  tailor 
fundraising  ^5fS^^^      particular  Individuate?  Many  carnpuses  would  say  yes,  but  at  least  one 
University  Counsel  has  determined  that  suui  a^ss  Is  not  wan^anted. 


„^    What  if  a  faculfy^  wants  a  report  on  faculty  salaries  by  department?  If  you  are  a 

state  university  where  salaries  are  a  matter  of  public  record,  this  may  hot  sound  like  an 
unrea»nabJe  r^est.  But  at  my  school,  salaries  are  nighty  confider^^ial.  Such  a  request  would  be 
considered  outrageous,  and  provision  of  salary  data,  even  In  summary  form,  wbufd  constitute  a 
major  security  breach. 


How  will  you  resporul  when  the  Psychpldgy  Departrne^^^^  wants  a  dbwrilbaded  file  of  SAT  scores, 
high  school  rank  ln^MS,jind  subsequ^rii  courses  and  grades  achieved  by  students  in  order  to 
evaluate  variou.;  predtetors  of  college  success?  Would  you  want  to  take  steps  to  safeguard  the 
security  of  the  dowhloaG9d_fi^^  Would  you  pla^  a  tirhe  lirnit  oh  its  availability  and  Insist  that  the 
file  be  erased  at  a  certain  point? 

Wha^^  fraternfties  which  wants  grades  and  disciplinary 

sanctkwis  on  members  of  certain  frats  downloaded  to  a  file  so  that  a  rhember  can  analyze  it?  Would 
you  not  deliver  the  Ihfomnatfoh  unless  you  cbufcl  encrypt  the  narnes  and  Id  numbers  of  the  students 
involved? 


^  ^  IhdMdual  faculty  member  a  historical  report  of  enrollments  in  his 

deparment  over  past  deqide?  What  If  he  alsn  wants  enrollment  data  for  other  departments  related 
to,  or  periiaps  in  competitton  with,  his  own? 

What  If  Admissions,  Development,  Athletics,  and  several  academic  departments  all  want 
online  access  to  student  grades  In  order  to  Tceep  track  of  students  of  particular  Interest  to  them? 


And  Miat  if  a  w[f-aw»intMl  faculty  committee  desjres  doui^e  enrollments  by  the  racial 
baScground  of  students  In  order  to  determine  whether  some  departments  appear  to  be  -inhospitable" 
to  minorities? 
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Hall,  Katherine  P. 


AH  of  these  questions  came  up  at  Brown  or  elsewhere  before  the  institution  was  prepared  to 
respond.  I  suggest^hatyou  begin  to  d        your  institutiorial  philosophy  by  creating  a  data 
adm[hlstration  committee  represen     severaidifferent  offioBS,  including  your  University 
Counsel,  and  posing  it  with  a  series  of  "what  if  questibhs  such  as  the  above. 


A  second  Important  step  in  developing  an  institutional  philosophy  is  to  begin  to  Mehti^  where 
within  your  institUtibhJricbhslstOT  defiriitibris  of  the  same  or  similar  concepts  are  being  used. 
This  Is  a  phenomenon  whtehlrajj  the  Ivory  Tpw^r  of  Batel.  For  example,  at  my  institutibh  the 
Pfovost  and  the  Dean  of  the  C^lege  have  and 
prbgrarns  to  the  (^c^ones  of  scl^  science,  and _humanitjes.  Nejttier  system  agrees  with 

the  federal  government's  HEGIS  rei^^^    raquirements.  The  Registrar's  Office  Used  to  have  yet 
anbiher  syste/n,  although  how  we  use ^h         above  three  definitions,  depending  on  where  the 
report  is  going.  Do  not  delude  yourself  that  an  online  system  wilj  somehow 
autpmatii^ljy  seive  ta         this  prbblernl  lh  fact,  the  more  bbmputing  power  you  have, 
the  more  possible  it  becomes  for  every  officer  to  say,  1  want  It  my  way."  One  of  my  fondest  hopes 
for  this  integrated,  distributed  system  was  that  it  woutd  diminish  the  Tower  of  Babel  prbblem  oh 
our  campus.  I  now  see  that  the  problem  is  an  orgahizatlbhal  Issue  having  nothing  at  all  to  do  with 
technology. 


In  summary,  developing  a  distributed  access  informatibn  system  can  be  disillusibhihg  when  it 
prcKTeeds  far  more  slowly  than  m1tiallyjfxp€^ted  and  when  different  offices  vary  widely  In  their 
TOmmitrneht  to  It.  Most  of  the  diffiailties  we've  experienced  at  Brown  are  respuroe  problems,  such 
as  not  enough  money  for  equgp^menti  software,  andlra[riihg^an^^^  rapabiiities. 
it  is  teniptihg  to  blarrie  ie^    adminlstratioh  for  a  lack  of  commitment  to  the  project,  but  the 
setting  of  budgetary  prforWes  Is  highly  Influenced  ty  a  facultyrs^eht-^^^  ebmm|ttee 
which  has  seldom  four^  administrative  bomp^     fo  be  a  rahtral  tesue.  It  has  been  difficult  to 
predict  from  year-to-year  what  rosouroes  will  be  available.  Over  and  over  again,  the  real  needs  of 
the  prpjecl  have  been  funded  at  at  50%  rate,  but  the  expectatibhs  for  performance  remain  at  the 
initial  level. 

Pespitejhese  difn^UU^  we  are  rnaldhggradusy,  if  uneveri,  pr^ress  toward  distributed 
acce^  fo  Infonnatlon  within  our  Instltutfon.  It  Is  taking  much  longer  than  expected,  it  will  not  lead 
to  staff  reductions,  and  it  has  so  far  had  little  Imrstd  orHheJrifema^^  going  to  senk>r 
mahagem^^^   lt  j|i^  given  micfeJIe  and  tower  levels  of  management  access  to  more  complete  and  more 
acojrate  data,  Jf  they  are  wiliii;g  to  riiake  the  investmertt  in  time  and  training  needed  to  exptoit  the 
system's  ^tent[aL  Mahagmeht  IhfolTnatfoh  Services,  the  Registrar's  Office,  and  the  undei^raduate 
Dean's  Office  have  found  many  advarnages  to  the  system.  We  have  tried  to  use  example,  persuasion, 
and  wliat  direct  pressure  is  available  to  us  to  motivate  others  along  the  way,  but  the  benefits  for 
rnahy  are  as  yet  unrealized. 
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PROFESSIONAL 
PRESENTATIONS 


THe  GAUSESS  theme,  The  Impact  of  Cpiiverging  Ihrdrmation 
Tecb^olj>2lei."  was  adcfressed  through  fo^-nliie  professional  preseh - 
taOons  jn  seven  syl^ert  tracks,  as  well  as  throup  seven  Current  Issues 
Sessions,  less  ibrmal  sessions  on  topfcs  of  specie  Interest.  The  papere 
on  which  the  proi«sslbhal  presentations  were  based,  and  summaries  of 
the  CuiTcnt  Issues  Sessions,  are  Included  in  the  following  pages. 
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CURRENT  ISSUES  SESSIONS 


S«svcn  schediU^^d  sessions  provldcd  informal  opportunities  for  cbn- 
firees  to  meet  smd  exchange  ideas  on  topics  of  special  interest  or 
concern,  selected  from  retquests  received  by  the  CAUSE  staff  prior  to 
the  conference. 


ARtlPICI^  XOTELLI^NCB 

Moderator    Ihomas  R  Mason 
MIRA  Incorporated 
Mlnnesotar  and 

Univei^tty  of  Kansas 


CHIEF  nfFORMATION  OFFICERS 

Moderator:    Joseph  Catramlx>ne 

Lc^bla  University  of  Chicago 


THE  EtECtJtdlfiC  ej^PtJS 
Moderator:    Reid  Christenberry 
Untvensiiy  of  Georgia 


ENP-USER/DISTRIBUTED  COHPUTIN6 

Moderator:    RSri  Blj^e 

Peim^varrfa  State  University 


F^bURtH-GENEI^  SOFTWARE 

Moderator    Marshall  prummond 

Eastern  Washington  University 

mFORMATION  CENTERS 

Moderator    Judtffi  DlMarco 

Uni^ereity  of  Texas 
M^i^  Branch 

LIBRARt  AUTOMATION 

Moderator:    Jim  May 

California  Stale  Universify/ 
ehteo 
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S     U      H     H     A     R  Y 


Currant  Isbusb  Session  on  Artlflclai  Intel Mgenca/Expert  Systems 


CAUSE86  Coinferehce 
Monterrey^  QiMfbrela 
December  12^  1986 


-  ^  Moderators: 

Thomas  R.  Meson,  MIRA  IncorpDrated,  Minnsapdils 

_______  and 

David  Mannerln^,  Systsms  Analysti  Cdllsgs  of  Llbsral  Arts^  Unlvsrsity  of  Kansas 


The  differenceE  between^^t^  Intel  (Igence  and 

productrdl  rected  ressarch  atlHzIng^  bases  and  expertise  to  program 

artificial  Inteiilgence  subsystems  focused  on  particular  kinds  of  prdbl ems  were 
cited  by  Masan  In  opening  the  discussi on  8ai£'.dn.  Mason  hbted  that  Schank  and 
Chllrters  argus  that  expert  or  kridwledge-besed  systems  "are  prbductL  deslghed  to 
reep:ind  to  deoiahds  from  particular  Industries  ert  of  enyoBels 

theory  of  human  cbghitl ye  processes. "  JThe  Qo^dtiVfr  Goi^^ 
Learning r  and  SrtlfJcJal  IntelJIgencc^  tSBl ,  p^  working  on  the 

^ppJJeii  slde  i)J^  computejv^ad  informatl^  technoiogles  In  higher  education^ 
CAUSE  members  are  moat  Immedletejy  concerned  specific  appMcatldhs  df  AI 

to  83h/e  pertlcuiar  problems  In  higher  educatldn  adtnlnlstratldh. 

Mamierlni  described  hie  work  with  dev&ldpmeht  bf  an  e^^ 

Cdl  lige  of  Llberit  Art^  et  th£L[lnlver^aliy_ef  to  evaluate  student  records 

for  fUIfilJraent  of  degr8e_  jxrog rem  requirement s«_  AppSying  the  expertise  on 
degree\^ard  conditions^  1^^  to  the  sti^tus  of  student  prdgresst 

tha  expert  system  scene  students*  records  to  Identify  thdss  with  pdtihtlal 
problems  that  should  be  celled  In  fdr  e  cduhssMhg  cdhferehce  to  Insure  timely 
dagraa  cti^pletidn. 


Plfg^bUssIdh  from  partiolpahts  ranged  over  experimentatlbn  with -expert  syst  to 
comp6rr^  current  expenditure  p^  of  funds;  to 

improve  investment  stretchiest  sndowment  yields;  end  to 

inteigrjate  djveree  hard  data  with  counsel  Ing  Judgments  for  Imprdved  esssssment 
of  sducetlonei  outcomes.    One  participant  expressed  ddubt  that  hi gh-cbit  expert 
systems  ere  able  to  produce  any  better  results  than  common 
ir5f^?Tmat1dn.    Until  much  more  progress  is  msde  dh  the  use  bf  cbm 
model  8  of  the  brelh  to  Imprbv^e  _bur  iAebretj ^  of  how  human 

Intel  I  ifl^hce  w^brkjL,  exp  mainly  are  methods  of  managing  and 

integrating  larger  and  more  diveree  kinde  of  data  for  translation  Intd  better 
information  and  understanding. 

—  TRH  2/13/87 
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CHIEF   INFORMATION  OFFICERS    (61(3' s) 
SPECIAL  MEETiNS 
FRlDAYi   DECEMBER   12,  1986 


CAUSE  NATIONAL   CONFERENCE  -  MONTEREY,  CALIFORNIA 

-_  Pres  id  ihg  :  

o  s  e  p  h_  A C_a t  r a mb  oie 
V.P.i    livf brjiLation  Systems 
Loyola  University   of  Chicago 


SUMMARY  0   F  MEETING 

Current  Issues   Session  -  Chief  information  Officers 

The  sessj.x)n^_  attended  by  49  conferees,  was  chaired  by_  jSseph 
A^_C^_t  r^jnb_ane  .  S  is  c  u  s  s  i  dti  c  e  ri  t  e  r  e  d  on  the  nat  ional  trend  in 
higher  education  to  establish  a  senior,  level  posit  ion  for  Chief 
inf ormation    Of f icers.      Almost    every    issue    of    The    Chronicle  of 

Higher    Educatibh    contains  an    rnvi'fai-^nn    for    an    application  or 

nomiriatioh  f or  a  Chiejf_  Information  Officer  at  one  of  the  colleges 
or  universities.  .Over  the  past  three  years ,  about  35  positions 
have  been  e&tabiished  identifying  CIO  positions  with  the.title 
of  Vix:_e_Presid£nt  or  Vice  Chancellor  or  Vice  Proves  t_  for  Information 
Syst£m-s,_  information  T  e  c  hn  b  1  b  g  y  ,  an  d  /  ar  _  Compn  t  in^  .  in  fact, 
these  designated  titles  were  the  initial  criterion  used  to  invite 
participants  t^_  the  first  annual ^meeting  of  CiO's  held  ir  Chicago 
in  September  1986,  which,  je^t abllshed  a  CAUSE  and  EDUCOM  c bas t  i t uen t 
grbup   fbr   Chief   Information  Officers   in   higher  education. 

The  _p„i^rpose  for  establishing  a  CIO  c  o  n  s  t  i  t  u^jn  t  _  g  ^  6  tip  was  to 
provide  a  forum  for  sharing  experiences  in  undfirstanding,  utilizing 
and  managing  the  ever  in  c  r  e  a  s  iti^_  jidv  aJi  c  em  e  n  t  s  in  information 
techndlogy  in  s  up  p  o  r  t  ing  _  „t^he  m  i  s  s  i  o  n  s  of  ou  r  in  s  t  i  t  u  t  i  b  h  s  . 
The  agenda  fbr  the  fir st _ annual  CIO  meeting  in  Chicagb  focused 
bn  organ  i2ation.aI__is  sues,  institutional  pblicies,  strategic 
planning,  ^nd  .^telecommunication  and  networking  issues  .  The  various 
functjLons  and  responsibilities  of  CIO's  wer^  _  ident  ifljed  and 
discussed.  The  audience  alsb  par t ic ipat ed  by  £ ^ re f ly  des c r ib ing 
the  current  and  future  brgahizat  ional  climate  for  the  CIO  futictibh 
at   their   respective   ihsti tut  ions. 

The  next  CIO  meet  ing  o  f  the  CIO  constituent  grbup  will  again 
be  held  in  Chicago  (April  29-30,  1987  )  and  again  chaired,  by 
Mr_,  _Ca_tr^^bone  and  hosted  by  Lbybla  University  of  Chicago. 
Details  of  the  next  meeting  will  be  sent  to  you  by  the  CAUSE 
National  Office. 
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CURRENT  LSSUES  SESSION  SUMMARY 

The  Electrenie  €ampus 

Moderated  by 
Reid  Qinstenbeny 
University  of  Georgia 

Approxirmtely  fifty  cffltfercncc  pfflfidpantsGonvened  in  this  assion  to  discuss  the 
many  issyes  ftcmg^llege  ^  university  admihisSatofs  in  the  successRil 
implenienteti6n_6f  the  "elecipnic  Most  of  the  iiistitutibhs  represented  were  in 

the  plarinihg  or  iinplemeh  of  laying  down  campus-wide  networks^one 

had  a  netwoik  running  smoothly  as  yet 

Topics  discussed  by  the  group  included:  (l)the  definition  of  the  components  of  an 
electtonic  camjjus;  glthe  motiy^  for  implcEQehtihg  elecSpnic  document, 

voice  and  video  distribution,  and  archival  systems;  (3)  assessment  of  the  current 
technological  state  of  the  art;  (4)  the  appropriateness  of  the  electronic  campus  to  higher 
education  operation  and  management;  and  (5)  how  various  institutions  are  managing  the 
implementation  of,  and  assigning  responsibilities  related  to,  the  electronic  and  campus 
environments. 
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CAUSE86  CURRENT  ISSUES  SESSIONS 


END-USER/eiSTRIBtTTES  eOMPUTlNG 


End-usef/Distnbuted  Computing  ^  tfie  turnout  at  this  Current  Issues  Session: 

SesiOfi  master  IgaBIpe  of  Penn  State  University  opened  with  the  proposition  ttiat  ehd-tser 
imputing  does  not  te|^n  aufematealiy.  There  most  be  a  cdreddus  effort  to  put  the  policy,  procedures 
tr|inir5,argJ  seaiity  m«5hanisms  He  thenasked  if  itwas  cost 

effeetivft  A  nomber  of  individuals  confirmed  ftatit  was  bseause  it  meKfe  end-teer  offices  more  effective 
They  dKlnot  fave  to  wait  onrnfra!  eompufing  pridn|fs  in  order  to  a^ieve  the  benefits  of  computing 
mm  ym  na^iblrtd  prp\ade  quantitative  or  finawial  measures sf  tiiis  benefit,  several  attendees 
te[t  that  end-user  computing  was  differentiating  (i.e.  institiftohs  tiiat  did  it  would  be  more  successful  that 
ttiose  that  did  not). 


pa[is  end-user  wmpuang?  TheattendeMat  ttiis  s^dn  held  different  views  of  end-usei  computing 
Some     jtasde«lnSalKedxomptBng,  In  fact  one  schwJ  haJ  deeMralizedfte  ee^  adminisfrative 
S'2ES"S???^'°  •  itby  s»fl®'^epartitteri&l         OSwrs  raw  end-iser  computing 

as  decentralized  itennir^,  dewfepmentirnplementafion,  and  use  of  computers^these  institutions 
deeentraa^sjsternsdevelopwient  while  maint^^  data  base.  The  remainder  saw 

end-user  computing  as  encouragement  and  sifiport  of  end^users  in  ttie  use  of  data  for  operational  and 
stat^ic  poi^SM.^M  agrwd  that  wid-user  computing  changed  the  fole  of  cenfral  cdmputihg.  The  central 
computing  organization  seemed  to  become  more  responsive  tiirdugh  flie  process. 

Endsser  ebmputina^^^^^^  ffie|mportance  of  Data  Administratiort.  B^ehpizihg  the  cohfrbl  of 

imputing  spmewrfiayrwreases  flie^^^^^  Asjnd-usersbewme  more  knowledgeable  in 

data  jyiKessingactivities,  ftepeco^^  more  responsible  for  ttiose  activities.  DataAdminisfratibh  is 
necessaryJo  insure  ffiat  endjusers  are  only  aWe  to  see  date  that  ttiey  are  authorized  to  see.  End-users 
on  the  ottier  hand,  haveio  become  more  wncerhed  ttiat  their  acti\rities  are  in  concert  with  the  overall 
goals  of  fee  mstitetioh.  TOreis  a  danger  that  end-user  computir^  Mil  le^fe  sub-optimal  solutions  in 
end-user  offlws  with  diminished  suRSort  of  institijtionsnde  d^ectives.  Some  of  the  attendees  maintained 
that  end-users  do  not  csire  about  ttie  overall  goals  of  the  institution  as  long  as  they  meet  ttieir  individual 
goals. 

Rni^^y^some  atehdM^^  about  fie  impact  of  end-user  ha^are  (i.  e,  mfcrdcomputer 

minicdmputeg  solutionspn  fie  cajaei^  ai^  sta^dizati'w^^         services.  Who  should  determine 
what  (sniputersjr  teraiinals  end-users  should  use?  How  dojwuplan  for  ttie  workload  that  will  result 
from  ttie  groundswil  or  wjrkMwill  come  fram  hour  is  not  sufficient  to  cover  fie 

diversity  of  interest  generataJ  by  ttie  ehd-user/distributed  computing  topic.  It  is  an  emerging  issue  tiiat 
should  be  followed  in  future  CAUSE  conferences 
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CURRENT  ISSUES  SESSION 
FbURTH-GENERATldN  SOFTWARE 


SESSION  DESCRIPTION 


Thesession  was  convened  on  Friday,  December  12,  1986  by 
Dr.  Marshall  Druramond  of  Eastern  Washington  University.  There 
were  seventeen  persons  in  attendance ,  with  repre sen tat  ives  _  from 
Yale  University^  University:  of  Connecticut^  Brpwri  University, 
Jackson  State  University ,  Xavier  Uriiversity^  Cleveland  State 
University,  Imperial  _Co  11  eg^e  ^  London)  ,_  ^hd  _a  Canadian  univer- 
^^5?*::  z^^?::^®^?^??  beg  an  wi  t  h  _  a  r  e  v  i  e  w  o  £  the  recent  '^Survey  of 
Correntand  FutureUses  of  Software  Technology"  study  which  was 
conducted  by  Dr.  Drummond.  The  participants  were  polled  for 
what  information  they  wdtildj  most  like  to  exchange^  arid  it  was 
decided  that  the: most  useful  format  would  be  for  each  represen- 
tative to  describe  current  Fourth-Generation_prdjejcts  ani  plans 
at    their,  in  at  Ltt^^  Aft^r    each    participant    furnished  the 

group  with  an  overview  there  would  be  an  opportunity  for  ques- 
tions and  answers. 

SPECIFIC  ISSUES 


-  _  _::zlssuesi  discussed  by  partLcipants  inciudjed  the  tise  of 
FOCUS ,^JiQMAn,  P£_-_F£IEUS,  MARK  IV  a_nd  ORAebE  for  end-user  comput- 
ing (reports,  screens,  simple  applications);  FOCUS,  CICS  UFO, 
Software  Factory  products  as  replacements  fdir  COBOL;  Ec- 
celerator,  PC-DRAW,  SC-DRAW,  arid  Pro-Kit  fdir  systems  :arid  ap- 
plicatidris  desigri.  A  lively  di scussibri  ensued  about  the  prob- 
lems: ericduriteredi  by  those  who  are  trying  to_  completely _ replace 
COBOL  with  a  4GLi  _  and  the  impact  6n_  end-users  who  attempt  to 
"go  beyond"  the  reasonable  limits  of  their  46L. 

The  session  concluded  with  a  discussidn  abdUt  plaris  for 
the  use  of  deceritralized  databases  with  wide-area  rietwdrk  ac- 
cess cdupled  with  SQL  "Star"  type  products.  _  The  participants 
give  iridications  of  their  future  plans  and  directions  regarding 
database  and  Four th-Generat in  product  usage; 
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Current  Issues  Session 


INFORMATION  CENTERS 


UnivCTsity    Texas  Medical  Branch 


TTie  rminb^bf  infomatibn  centers  has  dramatically  since  1975  when  IBM 

formed  ffie  first  one.  Ten  years  latere  what  have  we  ffise^^  about  infor- 
mation ccnteK?  Can  they iand  doJhey)  acebmp  their  mission?  Who  does  the  IC 
nallyserve?  Do  iitformation  centers  meet  users'  expect?  dons?  What  about  those  of  the 
DP  staff?  What  new  challenges  do  DP  prdfessidhals  face  once  an  IC  is  implemented, 
and  what  rewards  caii  be  reaped? 

In  this  session^  most  attendees  werein  the  early  stages  of  development  of  infOTtnation 
centers  andjwere  sttoggHng  with  initial  issues  of  financial  support  and  staffing,  sm 
questions  as  to  die  mission  of  the  IC  ReprcantatiVes  of  seveiS  la^^^  veell-estab- 
lished  ICs  at  the  University  of  New  Mexico,  Boston  College,  and  Michigan  functibhed 
as  lesbmces  at  flie  session  and  answer^  questions  fc*  those  just  getting  started. 
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Current  issues  Sessloh  Summary 
LIBRARY  AUTOMATION 


_  L     Moderator:  Jim  May 
Galifbrhia  Stete  Universi'^Chico 

Approximately  20  representatives  of  a  >«riety  Of  i^^^^       met  to  explore  library  automation 
questions.  Initial  di^u^ibn  revealed  a  wide  variety  of  o^nizaUonal  arrangemente  for  library 
automation.  The  majority  of  faciliMs^  the  rontrol  of  the  library  althflugh 

in  community  colleges,  leaminj  centers  which  include  libraries  are  often  headed  by  media-type 
personnel.  Several  libraries  have  high-level  aMlnistratore  witliadvaneed  degrees  in  both  library 
sconce  and  computer  science.  Insome  institutibr^  no  feiculty  or  other  academic  representatives 
are  involved  M  library  planhing;  in  others  there  has  been  a  definite  shift  of  library  responsibility 
from  administo-afive  to  academic  personnel.  Ubrary  planning  frequehfly  involved  representatives 
from  computing. 


The  group  flotoj  problems  in  the  increasirigereation  of  vice  presidents  for  information  systems 
and  services:  Jibraries  fear  "information  czars"  because  this  kind  of  move  is  perceived  as  a 
demotion  for  ttie  library,  a  territoriality  problem  which  is  quite  ebrrimon,  not  unique  to  libraries. 

Another  area  of  concern  was  recognition  of  the  need  for  reevaiuation  of  personnel  in  the 
automated  library.  An  example  of  thaclifferent  focuses  of  the  two  disciplines  is  that  technical 
p^pla  tend  to  cooeeritrate  onihtemal  automation,  while  Jibrarians  are  ofSn  more  cbricerried  with 
linkages  wiSi  ottier  librari^  and  national  resources  and  steidards.  New  functions  requirepeople 
who  un^rstand  both  libraries  and  the  technology.  Problems  can  arise  when  librarJans  without  any 
t^hm^l  frainihg  or  education  are  p^^^^^  analysts 
who  are  not  librarians  have  appeared  in  some  Universities  (Harvard  BusinessSchool  for 
example). 


Session  participants  recognized  other  areas  of  concern:  the  competition  between  computing  and 
libraries  for  resburces;  the  high  cost  of  on-Hne  servi^sj  tha requirement  that  library  computer 
systems  need  to  te  an  Integral  part  of  rampus systems  to  ensure  public  access-  the  question  of 
of  charge-baefe  Of  libraqr  resburces,  particularly  since.  In  most  eases,  there  is  nb  charge  for 
tradjtibhal  library  resources  but  chaises  havt  ^en  exa'^ted  for  access  to  computerized 
information  services,  particularly  when  they  are  external  to  the  university. 
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Policy  Issues  in  Higher  Education 

Papers  in  ttiis  track  addr^  the  i^llity 

cbnver^hce  of  voice  and  data  cQmrnuirfcaHoM^  c^  jgmdL  video  technologies  in 

hi^er  ed]^ti6h^^[^tti^Ieadei^^  of  both  academic  and  adminis- 

tratis compSa^  re^^^  micro  labs,  computer-based  instruction, 

networics,  video  instruction,  managonent  policies  and  concems  essential  to  main- 
taining basic  control,  securl^.  integriQr.  and  compatability  of  data  in  higher 
education. 


^^TT /Orf     1.1x1.1  .u_  J  J. 


Syraeuje  UnUmUy  B^iUUf  Cgll^t   Noriherm  Kentucky  Umiversity 
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OverBelllna  Teehseleay!  Suppeae  Yon 
gave  a  Conputer  Revelutioh  and  Nobody  Came? 

Mhda  H.  Fleit 


EDUTECH  International 
::^12d  Moxintain  Avenue 
Blobmfield,  Connecticut  06002 


The  bitter  aftertaste  that  liiany  senior  administrators 
now  have  is  not  going  to  go  away  easily*  _As  technology 
begins  to  settle  down  a  bit  oh  cMipus  (and  as  we  begin 
to  think  about  the  next  stepsJt  this  bitterness  remains 
as  one  of  the  aftermaths  of  the  technological  whirl- 
wind* a  direct  result  of  the  institution • s  computer 
pebple^^and-the  vendors)  having  oversold  the  benefits 
of  technology .    Hiis  talk  will  discuss  what  happened, 
why^  it  happened ,  why  it  was  inevitable ,  and  what  we  can 
do  about  it  now  to  prevent  it  all  from  negatively 
affecting  the  future. 
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-  ,    I  had  6gca8ibh_tb  speak  with  several  college  presidents 
tnis  past  sufimer  fbr_a  survey  I  was  conducting  os  the  uses  of 
informatibh  technology  in  higher  education^  and  I  heard  a  few 
things  that  surprised  me^  at  least,  at  first,    fi  president  of  a 
Iarge_college  in  the  Midwest,  for  instance,  in  response  to  a 
question  jibout  what  his  institutibn  was  planning  in  computing 
for  this  coining  year,  said,  "We  are  planning  nothing  at  all.  We 
have  put  a  moratorium  on  ejcpehditures  for  information  technology 
of  all  kinds  for  this  academic  year."    How  this  man  runs  a 
school  that  has  invested_heavily  in  computers  over  the  last  few 
years ,r  both  bh  the  academic  and  administrative  sides,  and  has 
prided  himself  in  being  foreslghted  and  innovative^  so  it 
surprised  me  that,  rather  suddenly,  he  wbuld  want  to  put  oh  the 
brakes  in  this  important  area^  and  pbssibly  threaten  the 
progress  he's  been  able  tb  make  In  a  relatively  short  time.  His 
response: 


"What  progress?    Yes,^  our  campus  is  filled  with 
equipment.    Qur  computing  budget  has  doubled  in  the 
last  four  years*    bur  administrators  talk  of  integrated 
data  bases^and  decision-'support  systems  and  bur  faculty 
iaiS  of  computer-managed  instructibh  and  hetwbrkihg.^ 
But  our  enrollments  continue  to  decline  by  4  percent  a 
year,    our  capital  campaign  is  struggling  to  meet  Its 
goals.    Our  retention  rate  is  the  same  as  ever:  lower 
than  any  Of  Us  wants  it_ to  be.    We  have  gg  jn^ny  tenured 
faculty  there  is  no  room  for  the  younger  faculty  tb 
mbve  up iind  six  months  ago,  we  accidentally  bverspeht 
the  fiharicial  aid  budget  by  a  million  dbllarsi    I  cbuld 
go_on^  but  you  get  the  idea.    Sbmebbdy^  somewhere^ 
promised  me  that  computers  and  teehhblbgy  would  make  my 
institution  more  productive,  easier  to  manage^  and  more 
sophisticated  edueatibnally.    None  of  these  things  has 
happened,  sb  why  cbntinue  this  enormous  Investment?" 


Ah  bverreaction,  perhaps.    But  It  gave  me  cause  tb  think 
about  things  from  this  particular  point  bf  view^  frbm  this  hew 
attitttde-of  reassessment,  and  to  begin  to  understand  that 
pei^aps  computer  people  and  noh-cbmputerpebple  measure 
in, very  different  ways.    While  thbse  of  us  who  are  computer 
people  would  hbtly  argue  that  technological  advances  have  been 
truly  revbluttbnary  over  the  last  few  years,  I  wonder  how  many 
nbh-cbmp&ter  campus  faculty  and  administratbrs  wbuld  agree  with 
us.^^Or  would  they  be  more  likely  to  agree  with  bur  beleaguered 
president  that,  despite  the  expense^  campus  computing  today  is 
still  characterized  by  slew  development  and  large  backlogs, 
decentralized  data,  hard-tbruse  applications,  non-networked 
hardware,  inexpert  staff^^ahd  discontented  users?    The  fact  of 
the  matter  is  that  alteou?^  higher  education  has  spent  literally 
billibhs  of  dollars  on  techholocnr  In  recent  years,  many 
institutions  are  still  waiting  for  the  revblutibh  tb  happen. 
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-=~=: Thinking  back  on  how  all  of  this  came  to  5ei_i  beg^^  to 
recollect  aoae  of  the  things  that  we  absoltttelv  knew  were  going 
to  haK>en  by  now  and  the  expectations  that  we  not  only^held 
ourselves,  but  also  fostered  in  the  minds  of  others.  For 
example; 

1^      Sees  anyone  rearaber  the  phrase  "Mie  Paperless  office?" 
Talk  about  a  bandwagon  1    So  many  conference  presentations;^  so 
many  conferences  themselves,^  so  many  vendor  broc^^  so^ 
many  internal  memos  were  created  on  this  subject  that  it's  safe 
to^  say  that  the  paperless  of f ice  concept  probably  generated  more 
paper  than  any  other  technological  concept  in  history 1  Many 
people  bought  into  this  idea ^  spent  zillions  of  dollars  on 
hardware,  software  and  training  in  anticipation  of  enormous 

benefits  and  cost  savings ,  yet  according  to  the  Amerieah  

Association  of  Purchasing  Agents,  more  filing  cabinets  were 
purchased  aiis  past  year  than  ever  before.    No  one  really  speaks 
much  of  the  paperless  office  anymore;  hbr  of  its  cousin  concepts 
such  as  automated  calendaring. 

Here's  another  one:  user^ friendly.    This  idea  comes  in 
various  disguises,  such  as  5do  it  yourself"  or  "the  programmer- 
less  environment"  or  "end^user  computing,"  and  is  still  very 
popular  today*    Sreat  expectations  for  users  to  be  freed  from 
the  tyranny^ of  the  central  computing  faeilityi    The  end  user 
finally  acguiring  his  or  her  own  instrtaent  for  automation, 
happily _  computing  away  in  blissful  isolation . ^  Now  my  idea  of 
user^ friendly  is  a  something  that  requires  a  manual  less  than  5 
pages  long,  completely  Written  in  English,  .;nd  has  at  least  25 
things  to  ta^  "before  you  call  your  serviceman."    In  other 
words,  something  slightly  less  complicated  than  my  microwave 
oven. ^  In  fact,  user^friendly  computing  does  not  exist  yet,  not 
shot,  and  yet  we  continue  to  promote  the  concept  as  if 

it  did. 

i  perhaps  no  greater  expectation    have  been  raised  than 

in  the  area  of  instructional  computing.    Students  without 
teachers, ^students- wi^out  classrooms,  students  Without  books, 
and  everything  done  electronically,  have  been  part  of  our 
prediction^ repertoire  for  at  least  29  years*    Contrast  that  with 
^e  study  just  done  at  Dartmouth  oh  the  effect  of  technology  on 
the_ process  of  education!  ^Faculty  and  students  feel  generally 
positive  about  the  effect  of  {computersl^  but  there  is  no 
evidence  to  date  that  iSe  amount  of  learning  has  increased  in 
courses  U8ing_pe  computers*"    In  other  words,  the  traditional, 
noh-eomputeriaed  classroom  may  be  lust  as  effective  for  learning 
as  the  use  of  modern  technology.    The  Dartmouth  st'idy  is  only 
one  exsmple  of  dozens  of  studies  that  haVe  been  done  in  the  last 
few  years,  all  reaching  the  same  general  conclusions. 

_    .    There  are  many  other  examples  i  could  give;  such  things  as 
teleconferencing,  %^ich  is  a  perfect  example  of  a  solution  in 
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search  of  a  problem?  as  is  home  information  rrtriaval  services; 
or_the  educational  uses  of  televiiibh  in  tSe  classroom;  or 
summer  computer  camps.    All  too  exaggeratea^  all  too 
enthusiastically  promoted^  and  all  big  disappointments. 

ynfortunateiy^  %^ile  we-have  been  parties  to  creating 
unrealistic  eacpectations^  l^m  afraid  that  we  have  contributed 
greatly  to  computer  people  having  a  reputation  of  being 
unreliable^  untrus^orthy,  usually  over  budget  and  behind 
schedule^  and  at  times,  capable  of  inflicting  great  hara  to 
others  at  the  institution.    Dennis  Berry  of  the  University  of 
Colorado  gave  a  great  talk  at  e&Bsi  a  couple  of  years  ago 
called,  "Computer  Servicesi  Is^^is  a  Contradiction  in  Terms'" 
It  was  then  and  still  is  now^  and  the  whole  thing  has  left  the 
important  people  on  many  of  our  campuses  feeling  disillusioned 
and  wary. 

=  ^j^p^happened?    Well,  it's  quite  Simpli^  really.    Most  of 
us_sltting  in  this  room  are^  or  have  been ^  the  technology 
enthusiasts.    Because  we  had  a  vision^  and  because  -Uiat  vision 
so  often  ran  up  against  limited  resources,  institutional 
bureaucracy^  and  just  plain  stubborn  resistance*  we  had  to 
become^the  "sellers,"^ if  you  will,  of  the  vision^    We  had  to  be 
proactive,  we  had, to  be  the  urgers  and  the  just if iers.    And  to 
do  this^  we  had  to  believe,  and  to  get  others  to  believe,  the 
Seven  Great  Myths  of  coa.putlng,  ^^azingly^  we  are  only  now 
cpming_tp  understand  that  these  are  in  fact  myths,  and  not 
realities. 

The  Benefits  Of  Technolo^  Can  Be  Quantified  And  The 
Eesults  Of  Computerization^ean  Be  Measured.    Belief  ih  this  myth 
J"?  requirement  in  environments  where  resources  are 

limited^  and  it  has  led  us  to  doing  things  lilce  cost-benefit 
analyses^  return-on-investment  calculations ,  cost  reduction  and 
avoidance, plans,  and  other  similar^  equally  futile,  pursuits. 
R«nember  the  one  about  justifying  the  cost  of  a  new^ 
administrative  system  by  reducing  clerical  staff?    Does  anyone 
?"°?w°f  a^Pl»ce  in  which  that, actually  happened?    The  real  truth 
IS  that  the^benef its  of  automation  in  an  educational  environment 
are  very  often  intangible,  abstract,  and  immeasurable*  That 
doesnlt^mean  they're  not  tJiere,  only  that  we  cannot  apply 
conventional  yardsticks  to  figure  out  if  the  esroehditures  have 
been  worth  it. 

WYth  fg:  We  can  Get  All  ^e  Bugs  Out ^  or,  from  the  fairy  tale  by 
the  same  name ^  Software  Can  Be  Perfect.    This  myth  is  so 
pervasive  that  even  today t  the  President  of  the  united  states, 
in^promoting  the  Strategic  Defense  Initiative^  the  largest  and 
potentially  most  important  software  development  project  in 
historyt  is  laboring  under  the  assumption  that  we  can  actually 
depend  on  the  programming  that  will  be  done  for  it  to  protect 
human  life  from  nuclear  weapons.    Regardless  of  how  you  feel 
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21  S=i^-®w?°^^*^°*^^?'  I  don't  believe  there  is  a  really 
perpon  in  the  world  ,rtio  can  assert  that  this 
soft^re  will^wprk,    i  wehSer  if  deep  down  inside,  President 
Reagan  was  thinking  of  Qiis  as  a  fantasy  novie  rlthll  thai  a 
reality  When  he  d«bbed,the,prolect  "Sta?  wISS.    Sl  reality  is 
that  contrary  to  what  the  great  majority  of  professional 

gI^S?f;-''S-^f=^^''^  *°  believe  i  ahd'^wbulffiirthe  rest  of 
K^fi^^ff^  to^fcelieve  -  prograaaiag  is  still  an  inexact,  ardahJ 

uS?^Slll^*T?"-^^^i*  process,  fraught  with  guesswork  ' 
unforeseen  delays  and  a  great  deal  of  wishful  thinking! 

gpfi  #3;  Me^Know  And  Understand  imat  other  People  Bb  tor  A 
ir«vM?;n^^?if  "y^^'.i^  fairly.widespread,  but  hbwhereJIre 
prevalent  than  in  the  area  of  decision-suppbrt  systems.  I'm 
sure  ybu_^all  know  the, Three  Universal  Lielf  the  first  is  that 
the  check^is  in  the  mail,  the  second  is  I  swear  the  light  wS 
green,  officer,  and  the  third  is  I'm  going  to  design  sdLlS+«n 
suppbrt  syst^  for  you.    Here  we  ass Je  wl  underltSd  hbW  f 

*  decision,  what  information  ii  ilpb^aht 
S?^  how  tb  deliver  the  Information  to  the 
^;8*  «re  questions  that  behavioral 
psychologists  have  been  struggling  with  for  decades,  and  vet 
somehow,  aiany.bf  us  feel  that  just  b^  using  a  llSluter  in  the 
process,  we'll  solve, the  problem.    Hany,  mlny  inflSatioS 
SSI^^P^f^^  ^  undertaken  Sith  the  proSle  of 
?Sy^?^S5=-®^^"^^"^^PP°^^^°^^fi  president  and  other 
E^inistrators  at  the  institution,  and  many,  many  bf  these  are 
still  struggling  mightily  tb  do  just  that.  ^ 

ffi^tJi:  "All  We  Have  To  Do  Is  ....S    j  call  this  6ne  the 

?^'^S^?^"*ll=F=^^^^^i°^^y-  If  only  it  were  iat  e«yl  For  us 
to  believe  th^t  anything  about  techhblbgy  is  easy  istb  icicle 

hl3sir^«-^°^*'  of  the  inherent  risk!  and  SI 

hidden  costs^  and  pretend  that  we  can  plan  away  th^  sSPiriies 

to  a  local  area  network  and  he'll  be  able  to  orodsl^  hia  own 
Rlv^"?hif  f-  we  6av,to,do  is  talk  to  Ihl  peofle  at  Ji  and 

^lll  lend^us  a  disk  drive  and  welll  be  ail  sett    All  we 

have^to  do  is  hire,  every  Benior.systems  progra^er  on  the  list 
Sat  s?il*r  «^^i"«talled  by  februliir  Lrit'l  nlvlr 

SSiii  ^'^^^^^^^^^  we  fail  tb 

thriilkl"  problems.    And  we  fail  to  appreciate  all  of 

^gJS.-  There^Are^  Standards  To  Pbllbw.    Now  the  Jersbn  in  this 
picture^is  ordinarily  not  a  cranky  person.    But  he  was  under  the 
tb^nbrl?iw^«^''%f°^i^  actually^depehd  on  his  computer  s^ItS 
to  not,blow_up_in  his  face.    We  all  want  ve^  badly  tb  believe 
^^tuf--  ^t^nd^'^^s  to  fellow,  and  that  every  time  wl  gb  tb  dl 
something    we're  not^pioheering, and  blazing  sew  tiaifsfsut  for 
a  lot  of  the  really  important  things  we  dbT  it's  just  not  true 
ft  corollary  myth  is  that  we  can  leirn  from  the  mistakes  of 
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others.    Actually,  we  can  learn/  sometimes^  but  only  if  we  know 
what  was  the  same  and  what  was  different  aboiit  the  situation 
we're  trying  to  learn  from Can  East  Mt*  Olympus  College,  with 
ah  enrollment  of  1^860  and-a  computing  budget  of  $736,000  a 
year/  really  learn  anything  substantive  from  Carnegie  Hellbn  or 
Sartmouth  or  Brown?    Are  there  any  role  models? 

Myth  f j  s  Solving  The  Technical  problem  Heahs  Solving  The^ 
Problem.    In  other  words^  we  can  pretty_much_ ignore  ht^^ 
psychology^  and  put  the  technoI6gy_bef ore  the  people      This  myth 
alone  has  led  to  more  disasters  than  any  of  the  others 
comBlnedi__We  ignore -human  psycholo^  every  time  we  design  a 
training  program  that  puts  vice  presidents  in  with  clerical 
people,  every  time  we^rogrim  an^online  error  message  to  say 
••SPF32:  INPUT  NOT  CONFORMING.  BEINPHTi  EI^S  WSiflNG  DISK  BLOCK 
147,^  "  every  time  we  think  we  can  replace  the  unspoken  human 
interaction  that  takes  place  at  a  business  meeting  with  a  video 
teleconference^  and  every  time  we  eaqsect  an  administrator  to  do 
work  at  a  terminal  that  he  or  she  thinks  is  better  done  by  a 
secretary i 

Hy^fi  #7;  The  Workload  Of  our  Computer  Center  Will  Be 
Significantly  Reduced  With  X  Technology.    Replace  "X"  with 
almost  anything:  a  data  base  management  system^  users  having 
microcomputers^  you  name  it.  -Actually,  this  is  really  a  hope 
more  than  a  mjfth/  but  i  include  it  here,  because  it  •  s  been 
around  so  long/  and  is  so  persistent ^  sort  of  like  a  flu  virus. 
If  anjrthing^  of  course,  the  effect  of  new  technolbgy  has  been 
quite  the  opposite. 


We  all  bought  into  these  myths^  more  or  less.    And  since  we 
were  the  cominitted*  we  were_^e  enthusiasts  for  technology,  we, 
wittingly  or  otherwise^  sold  them  to  others,    in  fact,  it  was 
inevitable  that  it  happen^ this  way,    A  counterbalance  to  the 
newness  of  it  all  was  required,  a  period  of  salesmanship  was 
needed,  and  a  persuasive  posture  had  to  be  takehi    But  the 
unfortunate  result  is  that  many  people  oh  are  campuses  are  left 
with  this  lingering^  aftertaste/_ranging  from  outright  distrust 
in  some  cases  to  mild  skepticism  in  others,  but  on  the  whole,  a 
great  deal  of  wariness  which  could,  in  fact,  threaten  the  real 
progress  our  institutions  need  to  be  making. 


_  ^e  real  question  is  what  to  do  now.  Whether  we  accept  the 
inevitability  of  our  situation  or  not,  we  still  have  to  cope 

with  it^  and  we  need  to  taiow  how  to  dispel  the  doubts   

Confidence  in  technology  has  to  be  restbfedi    None  of  the  old 
ways  are  really  needed  anymore^    We  dbnjt  have  to  exaggerate 
anymore,  and  we  don't  have  to  put  up  with  others  (like  vendors, 
for  instance)  doing  it  either. 

^e  first  thing  we  have  to  do  is  to  introduce  some  reality 
into  the  so-called  revolution  by  renouhcihg  the  Seven  Great 
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HythSi^  We  need  to  educate  the, peopie  on  our  campuses  about  the 
intangible^  but  fully  worthwhile,  benefits  of  technology,  about 
the  bugs  in  the  software  we  write  as  well  as_the  software  we 
oay*  _Je_need^to  ask  them  to  be  patient  about  obtaining  computer 
support  in  making  important  decisions,  and  we  need  to  Ijcplaih 
that^none  of  this  is  easy.    We  have  to  tell  them  about  the  risks 
and  be  realistic  about  the  rewards. 

_  Second^  we  have  to  distinguish  between  what  is  genuinely 
rsyolutionary  and  what  is  not.    There  are  certainly  enough 
things  about^ computing  on  our  campuses  i^ich  are  truly 
revolutionaiTr  in  and  of  themselves^  so  as  not  to  have  to 
continue  to  exaggerate  the  benefits  of  every  aspect.    For  one 
thing,  the  technology  itself  is  truly  revolutionary.  Just 
looking^ at  it  from  the  aspect  of  the  breakthroughs  that  each  of 
the  hardware^generations  have  represented,  the  genius  and 
creativity^  that^ have  gone  into  such  things  as  the  Apple 
Hacintosh^andtteKurzweil  reading  machine,  the  graphics  that 
are  possible  today,  and  all  the  rest  of  it,  there  is  much  to  be 
anazea  by* 

A^^ii?^  cpststoa^  have  gone  through  a  truly  reVolutibhary  

decline,^although  here  again,  it^s  vei^  important  to  distiJgSish 
between  the  price/performance  ratio  and  the  total  cost  of  cwapus 
computing*    Wiile  the  former  has  declined,  the  latter  has  risen 
araiiiatica.tT.yi 
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:^e  ubiquity  of  the  microcomputer  has  brought  about  its  own 
revoiiition  of  sorts.    The  niixabers  of  people  who  have  had 
exposure  to  computing  compared  with  five  years  ago  is 
staggeri^g^    This  is  especially  true  for  students,  where  the 
number  of  entering  freshmen  who  report  having  had  a  computer 
experience  of  some  kind  in  high  school  is  virtually  making  the 
vlhish^^  computer  literacy  programs  at  the  college  level  quickly 

^The  third  thing  we  have  to  do^iito^ agree  on  the  goals  fahd 
the  measurement  and  the  terminologyj  that  we're  going  to  use  f or 
campus  computing.    One  of  the  biggest  problems  We  face  is  that 
computer^people  and  non-conputer  people  tend  to  define  things 
differently.^  In  reaching  an  agre«6ent,  we  have  to  focus  on  the 
institution  itself,  and  to  use  teehnblbgy  to  support  lis  goals, 
not  the  goals  of  the  computer  center.-  No  more  technology  for 
its  C5wn  sake;  we  need  to  agree^on  i^at  we  mean  by  terms  such  as 
••increased  productivity?  and  wmore  effective  learning.  »•    We  heed 
to  lapve  away  from  the  world  in  which  the  computer  people 
continue  to  believe  that  end  users  don^t  know  what  they  want, 
but  they  want  it  yesterday,  and  in  which  the  users  contend  that 
the^  computer  people  are  more  interested  in  exploiting  the  latest 
technology  than  in  solving  the  users •  problems.    We  need  to 
agree  on  what  we  mean  by  the  "worth"'  of  a  technological 
advancement. 
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We  need  to  have  bUr  campus  decision^nakersTmderstand  that 
the  student  infbrmatibh  system  that  has  taken  two  and  a  half 
years  to  install  will,  in  fact^  eve  i^rually  produce  the 
informatibh  they  are  looking  for^  but  that  it  has  to  work  oh  the 
day-to-day  operational  level  in  the  registrar's  office  firsti 
The  foundation  has  to  be  built  before  the  information  they  are 
looking  for  reaches  a  more  strategic,  and  less  routine,  level. 


And  we  have  to  get  people  like  bur  unhappy  president 
believing  once  again  that  technblbgy  really  can  contribute  to 
the  mission  of  his  institution^  and  not  just  make  it  a  more 
expensive  place  to  ruh^ 

East^  but  pertiaps  most  important  of  all,  we  need  to  treat 
technological  innovation  differently  than  we  have  in  the  past, 
ii 11  give  you  an  example  of  a  good  bpportunity  we  have  before  us 
right  now  to  do  it  all  differently  and  to  really  do  it  right. 
Let's  take  a  look  fbr  a  moment  at  fourth  generation  languages 
(or  4GL's,  as  they  are  known)  and  their  role  in  end-user 
computing. 

-  ::?n3  ttser  computing  is  one  of  those  mbtherhobd  and  apple  pie 
phrases  that  we  all  know  is  good^  but  when  it  ebmes  to  defining 
^^at^  it  is  or^how  we  get  there    we  dbn '  t  have  a  real  unif omity 
of  opinion.    9ut  let's  say  for  the  abment  that  end  user 
computing  is  a  way  for  hbh-techcical-people  to  be  able  to  use 
campus  coinputing  power  to  acquire  and  manipulate  information  tb 
achieve  some  results*    ff  we  go  with  that  definition^  then  it 
looks  as  if  the  concept  of  a  fourth-generation  language  may  be 
just  the  ticket^    It  allows  us  to  describe  what  it  is  we  want 
from  the  computer,  as  opposed  to  the  earlier^gehefation, 
procedural  languages  that  forced  us  to  specify^ih  agonizing 
detail,  how  tb  get  what  we  wahtedi-  So  thw  fcurth  generation  is 
npn-procedural^  fibre  Ehglish^lahguage-like  even  be 
seini-user-friehdly^  and  focuses  on  the  "what,"  rather  than  the 
"hbWi"    Sbunds  great. 

-  Now  it  goes  without  saying  that  4GL'8  are  hot  cheap,  and 
it'B  not  something  we  can  just  sneak  in  uhdef_ the  desk.    So  we 
need  to  get^udget  apprbval>  and  if  we  were  to  go  about  this  in 
the  usual  fashion^  we  might  be  inclined  to  say  something  like 
"haying  a  4th  generation  language  will  reduce  the  programming 
backlog  in  the_CM^uter  center  because  end  users  will  be  able  tb 
db  their  bwn  reports^**    pr^  "having  a  4th  generation  language 
will  give  end  users  greater  control  over  their  own  data^  and 
will  let  them  do  interesting  thingr  they  can't  do  nbwi"  Or, 
(this  is  one  of  my  fivbrites)^  "havii*g  a  4th  generation  language 
is  'the  wave  of  the  future'  and  if  we  dbn^t  get  one^  we  will 
have  only  dinbsaur  computer  programs running  in  a  dinosaur 
computer  center* "^^^e  implication  is,  of  course,  if  you  don't 
stay  oh  the  leading  edge,  you  will  fall  so  hopelessly  behind 
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that  you  will  eventually  go  the  way  of  the  pterodactyl*    So  we 
'^se^^ese^ and  other  favorite  phrases  to  get  the  budget  approval; 
we  bring  in  a  4th  generation  language^  and  %fhat  happens? 

The  first  toing  we  notice  is  that  pe  programmi^^ 
in  the  computer  center  dbes^  indeed^get  shorter.  That's 
because  we  take  this  backlog  and-sort  it  into  department  order, 
and  transfer  it  but  to  the  departments,  thereby  creating 
department  backlogs.    So  now  the  people  in  the  Registrar's 
Office,  who^as^we  all  Imow,  have  lots  of  free  time  oh  their 
hands,  can  start  writing  their  own  programs. 

^  Oh_^ait  -  did  I  say  "programs? d    You're  not  really  supposed 
to  pay  that  when  referring  to  the  collection  of  4GL  instruStibhs 
that  is  put  together  to  nm  a  r^ort  or  whatever;  too 
reminiscent  bfeeset  or  PE/i.    But,  in  fact,  ttiat  is  the  very 
next  thing  we^diBcoveri    These  sets  of  instruetibhs  are  really 
programs  in  disguise,  and  to  create  thom^bne  heeds  some  skill 
in^logic^_and  attention  to  detail,  and  debugging,  and  a  whole 
iot_of  other  things  that  suggest  they  may  really  be  closer  to 
earlier-generation  computer  languages  than  we  had  thought. 

And  let^s  nbt  fbrget_^out  malhtehance.    Talk  abbiit  history 
repeating  itself I    Gomputer  centers  have  learned  very  difficult 
lessons  over  the^ years  about  program  structure  and  dbcumehtatlon 
and  maintainability*    The  structural  compbhehts  of  eOBOE  and 
other  3ri  generation  languages  came  at  great  cost  and  with  good 
reason,  and  npwwe  have  end  users  learning  the  ve^  same  lessens 

^^tf-*^?^w?*"®  '  writing  unstructured,  undocumented  and 
unmaintainable  prograunsl 

i.    1.  P*®?  these  pfbblems  the  training  issues,  the 

K?^  ;f  fort^involved  in  making  the  data  base  cbmpbhehts 
available  to  software^ other  than  the  traditibhal  applications 
programs,  the  enormous  machine  resburees  required,  issues  abbut 
security  and^  the  integrity  bf  the  data ,  and  we  end  up  with  a 
situation  that  is  not  as  clearly  beneficial  as  it  originally 
seemed  to  be.    And  by  the  way^  on  the  average,  60  to  70  pefbeht 

SLS-^^f?^*!"i"f  ?"°**.^^x"^"*=^*^^"i     computer  centers  is 
devoted  to  maintaining  existing  software  -  written  in  the 
dihpsaur^prbgramming  language  -  and  unless  the  ihstitutibh  is 
Willing  to  ahdergo  a  complete  rewrite  and  bverhauir which  is 
fairly  unlikely)^  the, old  language  is  gbing  tb  be  arbuhd  for  a 
good  long  while  anyway. 

-       How,  all  of  this  is  nbt  to  say  that  having  a  fburth 
generatibn  language  is  not  a  good  idea.    Actually,  it's  a  very 
good  idea^  but  it  needs  to  be  approached  realistically,  and  with 
the  appropriate  set  of  ej^ectatipns. ,  Such  things  as  having  the 
computer  staff  begin  to  use  the  4GLfbr  selected  applications 
instead  of  COBOL  can  produce  some  nice  results ^    They  may  net  be 
as  dramatic  as  reducing  the  programming  backlog  overnight,  but 
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they  will  be  there ^  and  they  Will^be  real.    Using  a  4GL  for 
prototyping^  so  tiiatusers-and  computer  people  can  communicate 
easily  and  more  quickly  about  what  a  system  is  supposed  to  do^ 
can_pay  off-in  the  long  run.    Putting  one  user  on  under  a  pilot 
program^  and  haying  the  4GL  used  to  create  prograiSs  of  509  lines 
or  fever  can  minimize  some  of  the  costs,  and  thertsby  better 
justify  the  benefits.    The  point  is  that  the  merits  of  a  4Gli  can 
stand  on  their  own;  they  don't  need  to  be  exaggerated.    And  if 
the  environment  demands  that  they  do^  ^hen  we  have  to  go  back 
and  work  harder  at  dispelling  those  myths. 


-We  face  similar  situations  in  the  desktop  publiihing  area 
|I  donlt  mean  to  pick  on  Xerox  with  this  slide^  but  I  think  you 
get  the  idea.    Actually,  maybe  I  do  mean  to  pick  on  Xerox  a 
little^^^  just  for  haying  the  audacity  to  suggest  that  Eeohardo  da 
Vinci  would  have  said  anything  even  like  this>^  and  in  the 
concept  of  information  centers,  and  a  i^ole  host  of  other, 
promising  happpehihgsi 


Perhaps  the  most  useful  thing  we  can  do  now  is  to  change 
the  timing_and  the  schedule  a  bit,  and  the  focus  froiS  shbrt-tera 
to  long-term*    Perhaps  now  is  the  time  to  make  a  distinction 
between  changes  and  improvements  and  begin  to  think  of  ways  that 
we  can  protect  the  heavy  inyestments  we  have  already  made .  We 
have  an  awful  lot  of  technology  in  our  schools;  I  have  to 
believe  that  we  can  get  better  results  from  imat ' s  there  than 
many  of  us  already  are  gettihgi    More  and  faster  doesn't 
necessarily  translate  into  better^  better  productivity^  better 
learning^  better  quality  of  campus  life.    But  if  we  take  time  to 
digest  things  a  bit,  to  let  the  Implications  and  the  unknowns 
begin  to  make  themselves  known  and  vmderstood^  we  have  a  much 
better  chance  of  realizing  some  of  those  benefits  we've  been 
talking  about  for  so  many  years. 


The  benefits  dbh't-come-about  as  a  result  of  isolated 
technological  changes;  they  can  come  about  when  other  changes 

are  made-that  allow  us  to  take  better  adyantage  of  the  

tschnoipgy.  Such  things  as  changes  in  brgahizatibhal  structure,^ 
for  in'stancej  or  administrative  sty le^  ot_curr^  content  and 

pacing^  or  the  distribution  of  power  and  control  all  have -to  be 
considered  if  the_real  benefits  are  ever  to  be  accrued.  But 
these  changes  take  much  longer,  especially  in  the  slower  pace  of 
higher  education. 


-    The  important  revolution  in  higher  education  will  happen  in 
the  human  arena,  not  the  technological  bhet    The  theme  of  this 
conference  is  the  impact  of  cbhvergihg  technologies*-  If  we 
expect  tecbnblbcflss  to  converge  bn  bur  campuses  without  crises, 
withbut  misspent  resburces^  and  without  a  lot  of  casualties,  we 
must  do  a  better  Job  of  presenting  technological  benefits  in  a 
more  honest  and  realistic  way  to  those  who  are  technologically 
unsophisticated.    We  have  to  get  rid  of  the  frustrating  and 
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tra4iUonal  nisSatch  between  expectations  and  reality,  fhe 
4eqision-aaJcers  have  to  have  the  chance  to  make  infonned 
3udgenentB^  without  tiie  hype,  without  the  eS^^ 
exaggerations  of  the  past,  and  with  more  than  a  lip-service 
understanding  of  the  risks  involved.  «irvice 


-  lb  - 

o 

ERIC 


53 


SeUIng  t&e  Presideat  on  the  eonxpttting  Plan: 
Strategic  Funds  Programming 


John  L.  Green 
President 
Washburn  University 


Presidents^  of  colleges  and  universities  want  to  make  certain  that  the 
planntag  in  their  institution  is  done  reaUstleaHy.  objectively,  and  effecUVely 
Strategic  funds  prbgraihmihg  is  a  technique  dweloped  to  ehhahce  the 
planning  process  by  linking  objective  decision  making  with  resdurce- 
alloeaUon  decisions  (i.e.,  which  strategies  should  be  funded).  Strategic 
funds  programming  balances  the  need  to  maintain  current  operations  with 
the  financial  needs  of  new  strategies.  It  also  provides  a  safeguard  for 
administrators  w^o  become  so  enamored  with  future  opportunities  that 
th^  fail  to  provide  adequate  support  for  current  operaUOns. 
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SEEiiiNG  THE  PRESIDENT        THE  COHPUTINS  PEftN: 
STRATEGIC  FUNDS  PR0GRAHMIN6 


After  Wcsrld  War  ll>  colleges  and  universities  ( institutibhsi 
began  using  electridhtc  data  processing  (EDP^  to  assist  them  in 
mahagihg  the  processing  of  data  both  in, administrative  operations 
ahd_in_research  operations.  The  technological  advancement  of  EDP 
involved  constant  changes  in  the  size  of  the  hardware  and  in  its 
capabilities . 


Presidents  of  these_  institations  vere  asked  almost  on  an  annual 
basis  to  provide  more  funding  for  EDP  operations  either  in  the 
form  of  net-  equipment  or  upgrading  of  existing,  equipment.  As  the 
research  activities  of  institutioni  learned  of  Jihe-  computer 
capabilities,  the  proliferation  of  computer  "needs*  became 
gargantuan.  The  task  of  analysing  needs_and  making  decisions  on 
computer  hardware  and  software  purchases  seemed  to  become  an 
everyday  occurrence i 

What  presidents  found  necessary  to  have  was  a  well  thdught-but 
plan  £6r  the  academic  and  administrative  cbmpu ting:  heeds  of  the 
institution .  Once  this  is  accbmpl ished  -,  the  queatiba  becomes  one 
of  how  to  sell  the  presideht  bh  the  weii^  thought  but  computer 
needs  of  the  institution^  Prom  a  president's  perspective,  there 
are  three  critical  factors  that  need  tb  be  addressed  in  an 
institutibhal  plan: 


li    Wiat  are  the  total  financial  needs  bf  the  ihstitutibn  in 
a  prioritized  fbrmat? 

2.    What  are  the  total  fihMciai  resbur        available  to  the 
institution  tb  satisfy  the  needs  of  the  institution? 


3i  What  are  the  alternative  strategies  to  satisfy  each  of 
the  institutional  needs  and  is  there  a  mechanism  tb 
determine  the  best  strategy  cbheerhihg  the  actual 
allocation  bf  scarce  resburces? 


Some _  of  the  more  ef^Eective  ways  of  determining  the  needs  bf  an 
institutibh  are  strategic  planning,  zero-based  budget  analysis^ 
formulas >  educational  and  administrative  standards,  cbmparative 
surveys^  and  competitive  analysis i  Of  all  the  techniques,  the 
most  effective  is  strategic  planning. 

The _  president  also  heeds  to  have  *fuil*  khbwledge  of  the 
available  fihaheial  resources  in  the  institution.  Too  often 
presidents  ftr^  hot  given  accurate  estimates  of  tuition  revenue  or 
they^are  kept  in  the  dark  on  idle  fund  ihvestmeht  income^ 
endowment  earnings  income,  unrfestrietei  gifts  available  for 
institutional  use,  excess  auxiliary  ehterprise  revenues,  funding 
available   from  position   turnovers,    borrowing   capability   and  a 
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host  of  fflisceilaheods  funding  sources^    The  p^isident  thsrsfftr* 
thi  h^lls.    ^^''"^y  °^  alternative  sources  of  funding  to  satiisf^ 

^vlf l^fi^!  Jcnoim   in  , priority    order,    and    once  the 

ffilll  ^®en  identified  to  satisfy  as  iSiy  of 

these  needs  as  pbsslbie,  the  president  is  elds?  S  being  Sll  to 
make  allpcatibn  decisions.  What  remains  is  the  ca^bilitv  bf 
being^able  to  review  alternative  strategies  that  arS^signld  tl 

^^i^^^^^"^  ""^^^   capability  caTbi   flund  in 

strategic  funding  programming."  ^.w-nw  xh 

introduction  to  Strategic  Funds  Proaramtnihg  (SFP) 

f^^'^^^^f^'^''^^^  ^SPPl  is  a  technique  that  strengthens 
the  _<tecision-making  ^process  when  funds  are  being  allocated  to 
specific  programs.    Two  important  aspects  of  SEP  are: 

1.  It  provides^^  way  to  determine  the  amount  bf  stritegi6 
funds  that  are  available. 

2.  It_^5ases     the    allbcatioh    at    strategic    funds    on  a 
calculated  "high  probability  of  success"  factor. 

Before  SP^P  can_^  be  used^  th^  tbtal  heeds  of  an  institutibh  must 
|lready  have  been  identified  and  expenditure  pribrities^  set^ 
This  _means  ^that^^  system  such  as  strategic  planning  has  been  used 
*^^  V-™*^*^y^  =  =^®^  institution's  needs  and  that  altirhative 
strategies     associated    with     fulfilling     each     need    have  been 


To  be  able  to^  determine  the  auhount  of  strategic  funds  available, 
four  items  are  needed: 

1.  Current  Funds  Operating  Budget  (Exhibit  A) 

2.  Balance  Sheet  (Exhibit  B) 

3.  Financial  Ratios  (Exhibit  B) 

4.  Source  and  Use  bf  Funds  Statement  (Exhibit  C) 

5.  Strategic  Funds  Programming  Worksheet  (Exhibit  9) 

The  ^development  of  a  budget  each  year  usaal£y  involves  the 
Identification  of  -baseline  funding"  first,  and  second  the 
identification  of  stratagic  funding.  Baseline  funding  covers  the 
on-going  maintenance  items  of  an  institution  such  as  salary 
increases,  employee  benefit  costs ,  inflation,  and  utility 
charges.  Strategic  ^dtng,  on.  the  other  hand,  covers 
discretionary  Items  such  as  program  enrichment,  salary 
enhancement,  and  new  programs,  etc. 
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Information  from  the  current  funds  ogerating  budget  (Exlilbit  fti 
is  used  in ^  SFP  to  ^ complete^  the  strategic  funds  programming 
worksheetz  (Exhibit  B>.  Information  from  the  balance  sheet 
(Exhibit  B J  is  used  to  develdp  the  sdufce^  and  use  of  funds 
statement  {Exhibit  DJ^  Pihahcial  rati^qs  (b6tt6m_  of  Exhibit  B) 
are-  used  ±o    calculate    the  _^ebt    limitation    w  effects  the 

amount  of  funds  available  from  addition -^1  borrowing. 

The  source  and  use  of  funds  statement  (Exhibit  C)  is  ah  exeelleht 
exercise   to_  see  year   to   year^  where   increases   and  decrea^ 
funds  flow  are  taking  place^    Far  example^  if  aecdunts  receivable 
had  not   increased  by  $200^600  in  1985   (  see  Exhibit  C) ,   the  XYZ 
University  would  have  had  additional  cash  available  in  its  funds 


flow.  With  the  information  from  the  source  and  use  of  funds 
statement,  the  institution  can  plan  to  maximize  its  flow  of 
funds • 


Ohce_  the  ambiihjt  of  strategic  funds  that  is  available  has  been 
determined _( see -Exhib^it  D) ,  the  matter  of  maximizing  the  use  of 
these  f unds^  during  the  allocation  process  is  addressed  in  SFP. 
This  requires  having  the  strategic  needs  of  the  institution 
identified  in  the  form  of  stated  goals  to  be  achieved^  strategic 
issues  to  be  resolved^  and  alternative  strategies  to  be  carried 
out  f  or  both  goals  and  issues  i^  filteriative  strategies  that  will 
be  the  most  suecBSsfut -ar.  then  -chosen  by-  using  cc^t--benef^ 
analysis^  ftii  _  of  these^  -^nTirlerations  are  inciuded  in  the 
strategic  funds  programming  examples  which  follows. 


z     iz  zi:  :  i  iXy?  Uni'  '^ity  

Budgeted— Currene  Fun        ara'-  ^  oaa^     '/SF  FY 

Educatibhai  and  SenerAj^.  evsnue 

tuition:  :       J  _  l_ 
State  Appropriation 
Sales _  and _Services__ 
Nisceiiansoua  Incone* 
Total 


Educational  and  General  Expenditures 
Instruction 
Rescarcb:     :  „  : 
Conaunity.Service 
Acadeai  c _  Support 
Isstitutiooal:  Sa^  ';ort 
Physical  Plant_  : 

Total 


Excess  of  Revenue  Over  Expenditures 


$  6,000,000 
5,000«Q00 
300,000 

_  :S^:,0C0 
_cr^,3SO,OQ0 


7,000,000 

too, coo 

-35,000 
775,000 
:  715,000 
2,010,000 


675,0&0 
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Ndtet  (1)    This  is  a  simplified  version  b.^  a  revenue/expenditure 

^H^Set  in  order  to  provide  a  cltaj  example.  Strategic 

funds  programming  can  also  be  used  for  complex 
institutions  * 

^  (2)    Baseline,  requirement  budget^  but 

^  no  strategic  funds  hav^-t>^n  allocated* 
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Exhibit  B 

-     "  XYZ  University 

Balance  Sheet^  F.Y.  1183^^4  and  1984-fls 

Assets  (1985)  t-  u-^-i^.  - 

:   liiabilities  (1985) 

^^^^  360,000  Accounts  Payable  800,000 

Accounts  Receivable        400,000  other  Short-term 

Inventories  200,000      *  Liabilities  700,000 

Property,  plant  Long-term  debt  14,500,000 

and  equipment  17,540,000  Fund  balance  2,800,000 

°*^her  300,000 

"""^^^  18,800,000  Total  18,800,000 

"^^^^  ^^584)    Liabilities  (1984) 

^^^^                                  400,000  Accounts  Payable  600,000 

Accounts  Receivable        200,000  Other  Short-term 

inventories                      400,000                 Liabilities  500,000 

Property,  plant  Long-term  debt  14,400,000 

and  equipment        16,U0,000  ftind  balance  2,500,000 
Other  560,000 

 i8,8B6,ddb  i8;ee9,eeo 

Note:    This  i5  I  3i,i,pafiea  varsiah  6f  i  baiance  sHeit  iS  otser 

Long-Term  Lett  end     .  vice  Ra.ib  =  J^ng-Term  Debt 

Fund  Balance 

or    14,50jU4M  =  5.2 
2,800,000 
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Exhibit  c 


ERIC 


=  XYZ  University 

Source  ^nd  Use        Funds  llBBA^^lMs  py) 


Assets:  S°"^cres  of  Oses  of 
  Funds      ^  Funds 


D*  $       40,000  I* 

I  200,000 
200:000  I 


Cash 

Accounts  receivable  q 

Inventories  jj 

Fixed  Assets  5 

Other  Investments  s  Receivaoles  D  260  000 

Liabilities  and  Fund  Balance; 

Accounts  Payable  j 

btner  Short-term  liabilities  i  200,008  D 

Long-term  debt  I  109,000  b 

Fund  balance  i  300^000  D 

1,300,000 


200,000  n 


E 


ni),ooo 


1,300,000 


*  D=  Decrease;  i  =  increase 

Note:    This  information  was  obtained  from  the  Balance  Sheet 
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Case  Example-  Strategic  Funds  Programming 

Institution  XYZ  has   the  fbllbwing^^^  it  would  like  £5  ^hi^^^ 

xn  connection  with  its  academic  com|uter  centerf  achieve 

So  _have^aii    students    take    a   eoil^p  level 

basic  computing  skills  course  effective  1989, 

in-order     to    be     eligible     to    earn  their 
baccalaureate  degree. 


1. 


^SlpH/''^T^^f°  computer  to  Prime  9955  computer  which 
would-  be  able  to  support  up  to  250  terminals  and/or 
microcomputers. 

2i  install  a  |econd  FrJ.ms  superminicomputer  to  atigmerit  ^he 
capacity  of  the  first,  computer ing  a  data  switch! 
the  two  computers  would  support  250  terminals. 

3.  acquire,^^250  microcomputers  to  equip  Microcomputer 
laboratories.  - 

4.  Re.  ce  Pr_ime  9750  with  a  Convex  C-1  minisupercbmputer 
which  could  suppoxt  up  to  500  terminals  arid  provide 
greater  computing  capacity  for  faculty  research. 

financial ^impact  on  each  strategy  is  shown  below  albng  with 
budget ^^Eic^hibit^ftj"^  ^^^^  already  been  provided  in  the  1986 

Academic  Compoter  Center 


Expense  CAtEGORY 

BASELINE 
FUNDING 

«1 

«2 

^3 — 

Salaries 

salaried  staff  PTE 

0 

1 

1 

3 

2 

salaried  staff  $ 

iSrboo* 

20,000 

20,000 

60,000 

40,000 

hourly  staff  PTE 

0 

i 

i 

3 

X 

hourly  i taf f  $ 

5,000* 

20,060 

26,666 

60,000 

20,000 

student  workers  PTE 

2 

2 

2 

4 

2 

student  workers  $ 

7,00Q 

7,000 

7,000 

14,000 

7,000 

Supplies  $  : 

IrOOO 

6,000 

6,000 

4,000 

8,000 

Maintenance  $ 

^rOOO 

20,000 

50,000 

60,000 

25,000 

Equipment  ParcHase  $ 

10,000 

250,000 

360,000 

405,000 

600,000 

Travel  $ 

IrOOO 

1,000 

1,000 

4,000 

2,000 

Software  $ 
Total 


*  Salary  increases 


EKLC 


^o>ooo     40,000    so/dOQ    60,  bob 

334,000    504^^0     657, Obb     762,  bOb 
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l^Zniil^H^^^  worksheet  (Exhibit  D)  can  how  be 

completed.^  Thecurrent  funds  budget  f5r  1986  shows  ah  Sc^si  of 
revenue,  over  expenditure^^  which  is  thrffrst  ifS  in 

tfae^strategic^funds  prograimSiiig  worksheet.  Transfers  II  §ioo  000 
Sptoor^f^  contemplated,  so  this  lel^S  i  Balan^^ 

Is  not^  slilil^^^  f^'^t"""^  .'^^  allocation  considerationJ: 
S250  0?0  fIo  haa  been  made  to  allocate 

9250,000  o£^  the  strategic  funds__  generated  from  current 
operations,  to  the  academic  computer  center  current 


Exhibit  D 


 m_Uhiversity 

He  Funds  Programminq^Worfesh^et 


Estimated  Totai  Pands 
Available: 

Current  fund  budget 
(1986) 

Transfers 

Estimated  fundsflbw 
from  operations 


Augmented  Debt: 

Increase  ih  fund  balance 
(1985  FY) 

L.T.  debt  to  fund  balance 
ratic  of  5.2 


Expanded  Oebt: 


NewJ.y  negotiated  t.T.i  - 
debt/ftihd  balance  ratio 

Minus  current  L.T. 

debt/fund  balance  ratio 

Expanded^debt  factor 
(Long  Term) 


For  Entire 
University 


Allocated  Allocated 


to 


tb_ Other 
Programs 


$  675,000 
"100. 000 


$     575,000       $     250,000       S  325,000 


Fufld  balance  of  $2,800,000 
multiplied  by  expanded 
debt  factor 

Total  Funds  Available 


$  100,000 
$  520,000 

5.4 
5.2 
+  0.2 

■J  \J  yj  ^  uu  u 

$1,655,000 


$     150,000      S  370,000 


^  158.000  £_J4iiO0d 
5     558,000  $1,097,000 
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Auginented^^ebt  was  calculated:  by  taking  the  Increase  in  fund 
balanc^^for  _i98S  FY  of  $100 , 000  and  .applying  the  existing  long- 
term  debt  to  fund  balance  ratio  o£  5^2  to  this  axnount  which 
amounts  to  $520^000  that  could  be  bbrxowed  as  augmented  debt.  Of 
*^f  ^ilfo^OOO '  academic  computer  center  received  an  allbeatibn 

Finally^  a  hewiy  negotiated  long-term  debt  to  f uhd_  biiin^e  ratio 

of  5.4  was  approved  which  means  that  debt  can  be.  expanded  by  20 

percent^  or  $560  ^000.  Of  this,  amount ^  $158^^  to 
the  computer  center  for  a  total  allocation  of  $558,000. 

The^  next  step  involves  matching  the  available  strategic  funds 
with  the  most  successful  strategy  as  shown  below  in  the  analysis 
of  funds  use  statement: 


Analysis  of  Funds  Use 


Strategic^ funds 
available 

Option  A, 

$334 > boo  required 

Option  -     -  - 

$504,000  required 

Option  C,  -_z-_: 

$657^000  required 

Option  0, 

$762 > dob  required 


1  From 

-  -  -        From  Ihtierrial  Funds, 

1  From  Internal  Funds  _  _ 

Internal  _    _iPius  ftagmen ted : Debt, 

-— F^nds  Augmented  Debt  S  Exp^nded^  Debt 

$250,000  $400, Ob  $558,000 

can  do  75%  can  do  with  can  dp  with 

of  project  $66,000  unused  $224, Obd  unused 

can  not  do  can  do  79%  can  do  with^  i 

fall  project  of  proaect  $54^ddd  unused 

can  not  do  can: not  do  can  do  85% 

full  project  full  project  of  project 

can  not: do  cannot  do  can  do  73% 

full  project  full  project  of  project 


The^jtuestion^  now  becomes  which  strategy  is  the  best  one  fcb 
J^n  d^ennine  th^  best  strategy,  cos t^benef it  axJi^sif 

can    be   used  •       A   strategy    can_  be    efficient    in    the    sens/  of 

ihi^t  ^  the^lowest,  possible  cost,  but  it  may  not  be  a  good 
lofts  i^^ff  standpoint  of  benefits  derived  for  the  In^n?  of 

^"^V  ^^    ^   cost--bene£it   analysis    is    to  determine 
whether  the  benefits  of  an  alternative  strategy  exceed  thJ^oof 

oenerit.     in  this  case  example,  the  benefit  issue  is: 


"To  ^  what  I  extent  does  required  computing 
skills,  and  ready  computer  access  affect  a 
student's  decision  on  which  institution  to 
attend. 


68 


62 


io^f^./?!-  ^°th  tan|ibie_,ihd  intangible  benefit^  to  consider^ 
foUowtng  tangible  ana  intahgible  6ene£Us  ha'^  bllh  iaihtilied 


1.    Possible  Tangible  Benefits i 


Increased  enrollment^  due  to  iimarJceting  the 
Oniversity  « ::an  institution  offering  students 
sMlts).^"""°'"*     programs     (reguirel  computer 

tieiob^'markelf  to  enter 

Increaiid;;  student  retention  as  stud^s  ^=e 
inclined  to  stay  with  a  system  they  have  learned  Zo 
use  • 

fSn?f*^^  faculty  teaching,  effectiveness  sinc^ 
tacaity  can  be  assured  that  students  have  basic 
computer  skills. 

More    effective    ut^  bf    computer  resources* 

(economies  of  scale). 


f.      Support  for  faculty  research  could  be  increased. 
Possible  Intangible  Benefits: 

a.  Public  ^rce^tiori  of  the  University  as  an 
ipstitution: incorporating  technological  change  into 
the  curriculum. 

b.  Oniyersity  gains  leaderc^  -  p  position  in  the  ur  -  of 
computers  by  the  total  student  body. 

c.  Improved  student  and  faculty  morale  _  as  the v 
perceive  that  the  University  is  making  a  commitment 
to  improve  the  learning  environment. 


'^^f.^^^^^^^  to  identify  the  benefit  assumptions  associated 
witft  the  tangible  and  intangible  benefits  for  each  strategy: 

^^^__=,,  Benefits   

 Tangible  Intangible 

Strategy  1:        2.3%  grovfth  in  Improved  fund 

tuiti-rn  revf^nue.  raising. 

Strategy  2:        2.3%  grouch  in  Improved  fund 

tuition  r'^V3nue.  raising. 

Strategy  3:        l,t%  growth  in  Improved  fund 

tui;-ion  revenu*.  raising. 

Strategy  4:        4.6%: growth  in  Improved  fund 

tuition  reveiiQe.  raising. 
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From  these  ^SGmpt^^^  tangible  and  intangible  benefits^  the 

following  incremental  benefit  calculations  are  made: 


^neremehtal  Benefit  Calculations 

Using  These-Altrernative  Strategies 
1  2  11  3  4 

Tangible  '?i40^000  $140,000  $112,000  $280,000 

Intangible  iOd ,  Odd     100 , 000      70 , 000     400  ^  000 

Incremental  cost  :prGadl 

over  4  y-s^irs  83,5dd     126,000     164.  noo  190^000 


Net  Incremen  ca  1  v  -^iue ; 

Tangible  ^loti^^^'  56,600       14.000     -52^000  90,000 

•     '■s/;giblef2)       I56,r??ir     ll^,O0d       .3,000  490,0^0 


(1)  CalcuXr.v-tV'i  by  raJcing  tahqifcle  benefit  -i^nount  less  incremental 
cost . 

(2)  Calculated  by  takinf  tahgtr.le  benefit  am  -j.it  less  incremental 
cost  plus  ihtahgible  beneicit. 

th^^?Snll^^"^^i*ui*'^l  ^'^^  higheit  tangible  and  intangible  vaide, 
^  str^t^^  must  be  considered  as  well 

ffie  o^S,!  ^t^^g^y  has^^the  highest  potential  to  responsive  to 
the    goal    to    be    achieved.       This    brings    the    strateqic  fund? 

^^"^^^-F^"^  the    devliopment    of    a'^icall  to 

?hS^j;v^^=^r?^  °^  support  for  each  strategy.  In  this  exarapll° 
the  scale  used  is  as  follows: 

LevBl  of  Support  fo^^e^Strategy  scale 


Strong 
Node rate 
Wealc 


.8  to  1,0 
.5  to  ,79 
.0  to  .49 


Alternatives  that  have  positive  net  benefits  should  be  CQmoared 
to^determine  the  alternative  that  offers  the  greatest  value  ^  The 
ffiol^f^T^''^  of  each  alternative  is  obtained  fro^  the  proluct  of 
a  st?atSgy°"  ultimately  determine  the  success  or  failS?^  of 
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The  lihree  criteribri  used  to  measure  the  success  of  each  strategy 
m  this  example  are  as  foiiows: 


a.  tong-ruri  fihahciai  gain 

b.  Number  of  people  affected 

c.  Multiple  heeds  se^ 

d*    Ability  to  accbmp^.oh  goal 
Implementation i 

a.  Ability  to  estimate  impieraentatidh  cost 

b.  Degree  of  acceptance 

c-    Ability  to  plan  implementation 

d.  Degree  of  certainty  of  implementation 

e.  Resources  available 
Drqehcy; 

a.  Value  of  proposed  strategy 

b.  Political  support  expectied  { internal) 
Criticality  or  need  for  a  solatioh 

d.     Environmental  demands  that  favor  solQtion 


c 


maximum  potential   for   each  strategy 
calculated  as  the  final  st<^p:  ^"cicegy 


is 


Maximum- Potential 


1 
2 
3 
4 


CRITERION  

Impact 

Implemen- 
tation X 

Likelihood 
-  efsuccess 

X  level 
$156,500 

.90 

.95 

.85 

.73 

;85 

.95 

.85 

.69 

114,000 

.80 

;9 

.9 

.65 

18,000 

.99 

.75 

.8 

.59 

490,000 

T  i  — *»F4.c«icu-  _  tiixeiinooa  S  Maximnm 

Strate<*v      Impact  tation      v    tt^^^^^..    «         -..^^^-.^    o  Maximum 


potent ial 
$114,000 
79,000 
12  ,  '^OO 
289,000 


While  alternaii-e  strategy  #4  has  the  greatest  maximuS  potential 
only  part  of  the _  project  can  be  implemented  wi^h  the  f^^^ 
available. ^  bS^ul^  it 

has  relative  high  potential  and  it  is  affordable.  'because  it 

By  Dr.  John  L.  Greeh^  Jr^,  President 

Washburn  University 

Er|c  71 


65 


A  PREtlMiNARY  REPORT  QF  INSTiTOTiQNAL 
EXPERIENCE  WITH  MIS  SOFTWARE 

DR,  PSUL  J,  PLOURDE 
BENTtEY  edttESE 
tJtiLTHAM,  MASSACHUSETTS 


The  results  of  a  survey  of  that  was  administered  to  458_ 
colleges  and  universities  that  utilize  comprehensive  MIS 
so'   ujare  packages  are  reported  in  this  jDaper,   The  primary 
f  ocus  is  on  the  experience  of  users  uii th_  i mplementat  idh  _ 
and  use    of  the  so  f  t  ware  _bot  H_  f  rorri  t  be  per  spec  1 1  ve  of  the 
technical  staff  and_ ihe_ end  aser^ _   Some  of  the  topics 
covered.inclade;  reasons  and  objectives  of  acquisition, 
the  impact  on  the  application  development  and  implemeh- 
tatidn  cycle,  and  dperat ibha 1   i ssues  such  as  user 
ihvblvemeht,   implementat ion  effort  and  system  tailoring. 
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Daring  the  past   ten  years,  an  increasing  number  of  colleges  and 
Universities  have  made  the  decisaon  to  acquire  a  comprehensive 
MIS  software  package  to  satisfy  the  administrative  systems  heeds 
of  the  institation.     Three  years  ago.  this  author  sent  a 
qaest lonnaire     to  over  thirty  vendors  of  software  packages  that 
purported     to  provide  aa  total  MIS  solution   for  colleges  and 
universities.     The  goal  was  to  have  the  vendors  identify  the 
modules  that   they  provided,   the  envirb.iments   in  which  the 
scftware  functioned  and  identify   their  current  users.  With 
this   infornaton,  the  intent  was  to  send  a  quest lonnaire  to  each 
ur.er  to  cetermrn*  their  satisfaction  with  this  particular 
anprcach  to  provi,:1:r^  +  he  institution  with  MIS  support. 

::r?v*ortunatriy  .   the  study  did  not  progress  beyond  the  stage  of 
identifying  vendors  and  users  at   that   time.     In  the   fall  of   I 98G , 
the  study  was  revived  with  a  view  to  publishing  a  monograph  that 
might  be  useful   in  assisting  individuals  at   institutions  that 
were  contemplating  acquiring  sach  software.   The  same  survey  ues 
sent   to  vendors  although  there  ijere  several   new  companies   in  the 
marketplace     and  a  number  iJere  no  longer  marketing  the  software 
t  hat  iJas  ava  i  lab  le  t  hree  yeari  ear  1  ier  . 

The  next  step  was  the  development  of  a  questionnaire  that  was 
sent  to  458  ins    :tations  that  were  identified  by  vendors,  through 
my  personal   contacts  and  consulting  and  tkrough  ,  continuir^ 
review  of  The  Chronicle  of  Righer  Education  and  internal  and  ex- 
ternal vendor  publications. 
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The  survey  was  administered  in  October  of   1 98G  and  at   the  tine  of  this 
writing  the  response  rate  was  21   percent.     A  second  mailing  is  schedaied 
to  non-respondents  in  January  of   1987.     The   final   version  of  the  instru- 
ment IS  attached  to  this  paper  as  pages  8  th^-j  ;0. 

One  of  the  questions  sought   to  determine  the  previous  mode  cf  providing 
adrnihi  strat  i  ve  computing  service  and  in  response  43.6%  previously  did 
m-hoase  software  daveiopment .   12.8%  used  a  service  bureau,  3.2%  par- 
ticipated in  acdnsdrtium,   a   lUe  percentage  used  a  regional  faciltity, 
6.4%  used  another  pacf age ,  while  30.8%  used  manual  systems 

The  survey  sought   to  determine  why  the  software  was  selected,   the  object- 
ives the/  sought   to  satisfy  and  whether  or  not  those  specified  object- 
ives were  satisfied.     The  fact   that   the  software  was  comprehensive  or 
functionally  complete  was  identified  by   13.6%  of  respondents  as  the 
reason  for  selection  and  was  most   frequently  mentioned  reason  in  a  question 
that  was  open  ended  that   is  the  respondent  provided  the  response.  Another 
12.6%  indicated  cost  as  the  prinary   factor.  9.7%  noted  ease  of  use,  8.7/; 
indicated  the  software's   f ie>;  ib 1 1 1 1 y  ,  7.8%  identified  the  importance  of 
the  customer  base  a'ld  recbmmendat  ibhs  and  6.8%  viewed  the  integ:'ation  of 
the  college's  functions  as  the  primary  reason  for  selt^ction. 

(Another  open-ended  question  dealt  with  the  too  most   important  objectives 
to  be  satisfied  by  the  use  of   this   sdftijare  package.     Date  integration 
was  specified  by  17.6%  of  respondents.   12.7%  sought   io  improve  daily  op- 
erations, 7,8%  wanted  to  provide  an  filS/BSS .  another  7.8%  wanted  to  pro- 
vide an  on-line  system  while  6.9%  were  seeding  a  user  friendly  system. 
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The  survey  sought  to  determine  the  importance  of  th^,  hardware  in  making 
the  decision.     In  response,   18.2%  said  it  aas  crucial,  29.0%  said  it  was 
very  importaht  .  27.3%  sa  d  it  was   important,  while   18.2%  said  that   it  was 
sbmt:;;'hat   important  and  only  7.3%  indicated  that   it  was  unimportant. 

The  questions  of  the  amount  of  time  for  evaluation  and  to  get   the  system 

operational  reisulted  in  the  foil  owing  responses: 

TIME  EUfiuU^^TION  IMPLEMENTATIQN 

6     months  or  less  43.2%  19.2% 

1 2     months  or  less  51.4%  17.5% 

18    months  or  less  15.7%  21.2% 

24     months  or  less  9.7%  52.7% 

56     months  or  less  9.6% 

Cdncernihg  the  number  of  computer  professionals  on  tne  implementation 
project   14.5%   indicated  one  person,  45.6%  noted  between   1   and  2,    18.2%  noted 
between  2  and  5,  5.6%  said  5  to  4,     7,5%  said  4  to  5,   5.6%  said  5  to  6, 
5.5%  6  to  8  and  3.6%  said  that   than  eight  people  were  involved. 

The  issue  of  vendor  support   is  always  a  key  question  ahen  one  considers 
software  acquisition  and  vendor  involvement   seems  crucial   in  the  early 
s  t ages  5  ince  66%  u t  i 1 i  zed  the  vendor  for  bh-s  i  te  t  ra  i  hi  n§  a-  id  virtually 
all  users  had  vendor  support   to  install   the  modules.   Forty-nine  percent 
used  one  month  or  less  of  support,  23.)%  used  two  months,    10.5  used  3 
months,  c    jther   10.3%  used  4  to  6  months  and  7.7%  used  more  than  6  months. 

Whether  or  not  to  modify  the  sdftiAiare   is  another  key  question  facing  pros- 
pective users  and  71.4%  modi/y  the  software  once   it   is  installed  an<:  ah 
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an  even  greater  percentage  acquire  the  source  code  (85:7%).  Regarding 
the  question  of  who  modifies  the  software.  69.1%  indicated  that  the 
computer  center  staff  nodifie-,  the  application  software.  41,1%  said 
the  vendor  does  the  modifications  and  3.6X  indicated  that  either  the 
users  or  some  other  group  does.     The  percentage  exceeds   100  since 
multiple  responses  aere  alioaed. 

The  survey  sought   to  determine  the  extent  of  user  invoiverent   in  'vjaRihg 
changes  to  screens  and  reports  as  dist^r-ct   from  the  application  code 
refrenced  above.     Eighty  percent  of  the  respondents  said  that  cjseri 
created  their  own  reports  and  thirty  percent   sa?d  that  users  created 
their  biAin  screens. 

My  initial   hypothesis  was  that  projects  of   this  sort  usuaily  start  out 
With  an  underestimation  of  the  budget  requirement.     Toe   findings  don't 
seem  to  lend  overwhelming  support   to   this  notion  since  only  3S% 
indiceted  that  they  were  over  budget  and  24%  said  they  were  anderbudget 
and  37%  indicated  that  costs  were  equal   to  the  budget.  Of  perhaps  more 
importance  was  the  amount  of  the  total  budget   for  the  acquisition  and 
implementation.     Twenty  seven  percent   said  costs  weFe  between  $300,000 
and  $400,00,  20.5  said  the  range  was  $200,000  to  $300,000.  and  the  same 
percentage  said  it  was  between  $100,000  and  $200,000  while  2.3%  noled 
that  It  was  less  than  $100,000.     M   the  other  extreme.   11.3%  said  costs 
exceeded  one  million  dollars,  a  similar  percehtape  indicated  costs  bet- 
ween $500,000  and  $1,000,000  and  11.4%  said  the  range  was  $400,000  to 
$500  ,000. 
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Considering  the  extent  of  these  expent idares  ,  the  people  commitment  and 
user  involvement  a  logical  question  is  to  ask  whether  or  not  the  original 
original  objectives  were  satisfied.     In  response,  27.3%  indicated  that 
they     had  been     satisfied  completely,  while  58.2%  responded  that  they 
were  satisfied  to  a  considerable  extent,   12.7%  said  that   they  were  satis- 
fied to  a  certain  extent  and   1.8%  indicated  that   none  were  satisfied. 

This  high  level   of  satisfaction     is   further  supported  by  the  respbrise  to 
on  whether  the  implementation  and  use  of  this  package  was  a  success  or  a 
faiiar-  at   their  institution.     Twenty  three  percent   indicated  that   it  was 
an  overwhfexming  success,  59%  said  it  was  highly  successful,    14%  cited  that 
it  was  somewhat   successful  and  less  than  4%  said  that   it  was  a  dismal 
failure.     The  major  reasons   for  success   that  respondents  wrote-in  were  user 
invdivemeht   (12.3%),  vendor  support   (8. 2%). and  better  communication  amongst 
users  (7.2%). 

When  there  were  perceived  problems,   lack  of  user-  training  was  the  reason 
most  mentioned  (M.3%)  and  the  lack  of  c,.  j;ified  DP  personnel  was  close 
behind  with   10.3%.     Problems  with  data  conversion  (9.2%),  user  resistance 
(8.2%),  bugs  (7.2%)  and  lack  of  or  poor  documentation  (6,2/;)  were  other 
problem  areas  cited.     It   is   interesting  to  note  that  problems  or  success 
were  seldom  due  to     lack  o  t'   technical   sophistication  or  features  and 
were  nost  often  centered  on  people  oriented  issues. 

Perhaps  the  ultimate  measure  of  sa  1 1  s  f  ac  t  i  L^n  is  whether  the  institution 
would  acquire  the  same  softaare  or  recommend  it   to  others.   In  FeipSnse 
sixty  eight  percent  said  that  they  would  acquire  the  same  software 
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15%  would  acquire  another  package  and  only   10%  w    tid  develop  their  ocan 


softoare.     Siniiariy.  institutions  reflect   their  sd:i;factibh  by  indicating 


that   they  uibuld  recommend  the  siftware  to  oirMrs.     Thirty  six  percent  would 
do  so  iAiithbu-   d^jax  1 1  f  icat  ion  and  43%  would  give  a  strong  recommendation. 
Only   19%  would  qualify  their  recommendation  and  a  miniscule  2%  would  hot 
recommend  the  software  to  others. 

In  summary  the  findings   indicate  that  users  select   software  iniarge  measure 
because  of  the  hardware  on  which  it   functions,   they   feel  quite  positive  about 
their  experience,   they  riddify  the  software,  reports  and  screens  extensively 
and  they  feel   that   it  reduces  the  time  to  install  applications  substantially. 

in  terps  of  advice  to  prospective  users  of  these  various  MIS  packages  users 
have  a  number  of  excellent   suggestions  as  follows: 

♦  establish  a  philosophy  of  end  user  involvement  and  ownership 

♦  insure  that  management,   the  end-user  and  OP  are  involved 

♦  commit   to  ah  integrated  system  and  acquire  many  r»iodules 

♦  buy  flexible  software  that   supports  this  integration 

♦  identify  software  needs  before  evaluating 

♦  perform  live  site  visits 

♦  buy  enough  hardijare  up  front 

♦  emphasize  user  training 

♦  don't  buy  futures  or  become  a  BETA  5ite  for  hardware  or  software 

♦  have  a  reai  ist  ic  budget  and  implement at  ion  schedule 

The  next  steps  in  this  study  call   for  analysis  of  the  response  to  the 
5«cdhd  mailing  and  a  follow  up  with  specific  queries  to  respondents. 
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iNSTITDTION  NAME: 


ADDRESS:   STATE:  ZIP: 


HIS  Software  Name:     Vendor: 


Year  Installed:   If  no  longer  in  use^  year  terminated: 


Computer  system (s)  on  which  this  software  has  been  implemented: 
a)  Computer  Year  b)  Computer   Year 


b)  How  significant  was  the  hardware  in  making  the  decision? 

Unimportant      Somewhat         Important        Very  Important  Crucial 
1  2  3  4  5 

Please  identify  and  rank  order,  the  two  most  important  reasons  why 
this  software  was  selected: 

li   -  -  -   2. 


Please  identify  and  rank  order  the  two  most  iitiportaht  objectives  to 
be  satisfied  by  the  use  of  the  software  package: 

i.  .  2.  


To  what  extent  have  these  objectives  been  satisfied? 

i  hone        2  to  a  certain  extent        3  considerably        4  cdinpletely 

How  much  time  was  involved  in  the  total  evaluation  of  the  software 
packages?      Year(s)    and  Month (s)  


QUESTIONS  REGARDING  eeSTS  MID  FUNDING: 

Software -Cbsts:  i-Purchase:  $—  2-  Annual  Maintenance: $ 


Hardware  Costs:  1-Purchase:  $   2-  Annual  Maintenance: $ 


What  was  the  total  cost  of  implemehtatibh;  ihelud±hg__ 
hardware^  software,  consultants,  file  conversions,  etc.?  $ 


Was  this  over  or  under  budget?     1  Over      2  Under  Percent   

What  percentage  of  the  funds  for  the  acquisition  and  implemehtatibh 
of  the  software  packacfe  came  from  outside  sources?   % 


a)  What  were  the  sburces  b£_these  external  funds (please  identify  all)? 
1-Title  III   2-eorpbrate  Gr^nt  3-Private  Grant  


4 -Other  Government  Grant         —    5-6ther- identify 

b)  If  funds  would  not  have  been  fbrthcbming  from  ah  butside  sburee, 

:   would  this  specified  package  have  been  selected?     1  -Yes        2  -  No 

c)  Would  any  package  have  been  selected?      i-Yes  2-N6 
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QUESTIONS  REGARDING  IHPIiEHENTATION  ANB 

13.  Elapsed  time  to  get  the  entire  system  operational?  Years  ^Months 

14.  How  many  people  in  computing  services  were^invdlved  in  this  task? 
i  S  nximber  of  Full  Time  Equivaierits  (FTE) 

15.  How  much  systems  support (people           required  from  the  vendor  to 
install  all  of  the  modules?    Months  /Cost  $  

16.  Did  you  use  on-site  vendor  training?    1  -  Yes    2  -  No    Cost:  $ 


17.  Are  you  contracting  with  the  software  Vendbf  or  sbmebutside  source 
for  continuing  applications  software  suppb  than  the  annual 
maintenance?    l  -  Yes        2  -  No      ebst/Year  $ 

18.  What  was  the  previbus  mbde  of  providing  administrative  computing 
service?    

1.  in^rhbuse  software  development         2.  Service  bureau 

3.  Consortium  4.  Regional  cbmputirig  facility 

5.  Used  another  software  package.  Name  bf  packager^  z  zi— -  - 

6.  Manual  Systems  7.  Other:  Specify  


19.  How  did  the  use  bf_a  sbftware  systemimpact  the  time  required  to 
install  the  ebllege's  application  system  compared  to  this  previous 
approach?  _ 

1  -  decreased  substantially    3  -  increased  moderately 

2  -  decreased  moderately         4  -  increased  substantially    5  -hb  impact 

20.  Please  identify  and  rank  order  the  two  mbst  impbrtant  factors  that 
Caused  problems  during  implemehtatibh: 

1.  .   2.  -  

21.  Please  identify  and  rank  order  the  two  most  successful  factors  that 
ybu  experienced  diaring  implementation: 

1-   2,   


QUESTIONS  REGARDING  USER  SATISFACTION  AND  FUTURE  USE 

22.     What  has  been  the_effect_bf_utiii2ing  this  package  on  the  following? 
(Please  circle-  Yes  or  No  for  each) 

ftd-hoc  queries  can  be  handled  moire  quickly. 
Applications  are  installed  more  quickly^_ 
Data  integrity  (correctness)  has  improved.  ^ 
Eliminates: the  requirement- fbrin-houseprogran^ 
Reduces  reliance  on- in-^house  programming. 
More  information  available  for  operational  fuiictidhs. 
People  adapt  cjuickly  to  changes  in  procedures. 
The  computer  staff  is  more  invdlved  in  cbbrdihatibh  bf 
activities  between  the  operational  units  of  the  ebllege. 
Significantly  more  integrated (cross  application) 
infbrmatibn  available^ 

Hbre  use  of  integrated  infbrmatibn  for  management 
decision  making. ^ 

Users  have  more  direct  control  of  the  system. 
__  Users  have  more  access  to  information  bh-lihei 
13)  Other  Comments: 


1) 

Yes 

No 

2) 

Yes 

No 

3) 

Yes 

No 

4) 

Yes 

No 

5) 

Yes 

No 

6) 

Yes 

No 

7) 

Yes 

No 

8) 

Yes 

No 

9) 

Yes 

No 

10) 

Yes 

No 

11) 

Yes 

No 

12) 

Yes 

No 
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23;    To  what  extent  wpaid  you  consider  the  linpieinentatlon  or  use  of  this 
package  a  success  or  failure  at  your  institution? 

1  -  a  dispai  failure         3  ^  highly  successful 

2  ^  somewhat  successful    4  -  an  overwhelming  success 

24  •     Do  users  create  their  own  reports?    i      Yes      2  -  No 


25 i     Do  users  create  their  own  screens?    1  -  Yes      2  -  No 

26.     bid  you  acquire  the  source  code?        1  -  Yes      2  -  No    COST  $ 


27.  Does  the  college  inbdify  the  application  software?     1  -  Yes    2  -  No 

28.  If  yes^  who  modifies  the  software?    Circle  all  that  apply. 
1    User        2    Computer  Staff        3    Vendor        4  Other 

29.  If  you  were  making  a  decision  to  develop  or  install  ah  MIS  in  the  hear 
future^  what  would  be  the  most  likely  action? 

1)  acquire  the  same_ software 

2)  acquire  another  package 

3 )  develop  your  own  software 

4)  resort  to  a  manual  system 

5)  use  a  service  bureau 

6)  participate  in  a  cphsortium 

7)  other:  please  specify 

3D.     Would  you  recoMiend  the_use  of _this- software  to  another  institution 
that  is  similar  to  yours  in  organization  and  control? 

1  -  No^  _   _^  3  ^   Strong  recommendation 

2  -  Qualified  recommendation    4  -     --s,  without  qualification 

3i.     What  is  the  likelihood  thc^t  this  software  will  cohtihue  to  be  used  at 
your  institution  for  at  least  two  more  years? 

1  ^  ho  possibility  3  -  good  possibility 

2  -  some  possibility         4  -  virtual  certainty 


32.     What  advice  do  you  have  for  institutions  that  are  evaluating  MIS 

software?    In  other  words,  what  would  you  do  the  same  or  differently? 


33.  Please  identify  the  Softu^are_ftpplica^  M6dules{subsystems)  that  were 
acquired,  oh  the  reverse  side^^  f lease  distinguish  between  the  modules 
acquired  initially  and  those  that  were  acquired  subsequently. 
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POLICY  ISSUES  SUBBOnHDIHGDEeiSIQRS  T0  HSE 
HAINFRAHB  GR  HICReS 


-      Phyiiis-,A.  Sholtys 
Northern  Kentucky  University 
Highland  Heights 
Kentucky 


 Since  its  inception  ^  ^  cdinputing  has  demonstrated 

economies  of  scale      the  larger  the  computer ,  the  lower 
the  unit  cost .     Now  however much  greater 
price /per formahee  is  obtained-- with  a  micro  than  - with  a 
raaihframei     ftlthbugh  large^applications  and  large  data 
bases^still  require  large  computers ,  some  traditionail 
applications  are  being  implemented  on  microcpmputers  or 
in  a  shared  processing  enyironmentj  encdmpassing  both 
micro  and  mainfratge  capability.     While  this  does  not 
signify:  the  end  of  the  mainframe ,  it„ does  indicate  that 
major  changes  lie  ahead.and  that  a  rethinking  Is  in 
brderfbr  how  and  when  each  computer  is  used  within  the 
university  environment. 

This  paper  discusses  the  major  issues  and  ten si oris 
associated  with  the  the  growing  reliance  oh  micro* 
cbmpufcers  as  serious  business  tools.     Ideas  are 
discussed  eoheernihg  brgahizationai  adapta         to  what 
is  perceived  as  a  fundamental  change  now  occurring 
within  the  computer  industry. 
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Background 


§irice  its-iriceptidri,  cbmputihg  has -^demonstrated  _ 
economies  of  scale  ^  the  larger^ the.- compute r^  the  lower  the 
unit  cost*  _Now  however J  with  the  development  of  the 
microcomputer,  much  greater  price/performance_ is  provided  by 
a  micro  than  by  a  mainframe ^"Downsi2ing^_has  become 
newest  catchword  to  expandour  growing  computer  vocabulary  as 
mor3  and  more  traditional  applicatj ons  are  being  Implemented 
on  microcomputers  or  in  a  cooperative  processing  environment 
encdrapassing  both  micro  and  mainframe  capability. 

A  haw  revolution  is  beginning  in  which  ^the  battle  cry 
is  smaller,  faster,  ahd_cheapet . "T    While  this  revolution 
does  not  signify  the  end  of  the  malnfra^  indicate 
that  raajo^     ^langes  lie  ahead  and  that  a  rethinking  Is  in 
order  for      w  and  when  each  computer  is  used  within  the 
university  environment . 

Computer  Econoinicd  and  lirplicatidrs 


Microcomputer  purchases  now  dominate  the  market  place 
with  more  money  spent  on  micros_ than  on  any  larger  class  of 
computers. 2    Anrther  economic  fact  of  life  is  that  today *s 
micros  already  possess  the  power  of  yesterday *s  mainframes, 
and  micrdcdmpUter  capabilities  continue  to  improve 
dramatically.     fts  mierbebmputer  power  increases ^  software 
deveiopfflent  is  :making-^cbr responding  advances  in  : 
sophistication,  ease  of  use^  function ^  and  capacity. 
Microcomputer  software  is  Inexpensive  when  compared  tb 

mainframe  packages .     Moreover i  the  programming  effort   

required  to  deyelppa  system  on  a  microcomputer  is  much  less 
than  that : required  for  mainframe  development.     For  these 
capabilities  available  bh: a  mierbebmputer ^  users  can  now  re 
supported  for  less  ebst  with  a  micrb  than  by  shared  access  to 
a  mainframe^    Thus^  in  many  situations ,  the  potential  exists 
to  realize  significant  savings  If  micros  are  utilized. 

The  earliest  use  ofmicrpcomputers  was  primarily  for 
individual  cbmpUting  applications  such  as  word  processing  and 
spreadsheets  and  these  twb  categs^ries  still  account  for  the 
maj6rli.y  of  aii  use^    However^  mierbcbmptiters  are 
increasingly  used  for  more  complex  applications  as  evidenced 
by  \)  use  of  micros  to  automate  small  organizations  a:jd_ 
projects  that  have  low  priority  for  or  little  possibility  of 
mainframe  suppbrt,  2)  dbwhscalihg  of  mainframe  software  to 


iRlck  Hlggens,  "Find  Out  Where  Xbur.Netwbrks  Are  Gbihg  - 
And  How  To  Get  There, XirformationUteek ,  July  7,   1986,  p.  22. 

2Richard  Makita,  .^"Satisfying  MIS  and  Users,"  Computerworl^.^ 
Focus  i  October  8^   1986|  p.  39. 
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rUn  on  micros,  and_3)  t  introduction  of  cooperative^  systems 
that  use  be th  mainframe  and  micro. 

The  ebmbihatlon  of  powerful  microcomputer  hardware-and 
software  has  made  it  both'  possible  and  cbstjeffer!:lve  to 
autbmatesmall  organizations  or  projects.     Small  businesses 
and  professional  orfices  are  rapidly  adcptinp  micros  to 
maintain  client  and  other  businof's  recbri'n,  vhile  In  higher 
education  microcomputers  are  supportiri'i  f^^  '^^ibhs  ranging  in 
diversity  from  auto  registration  to  carer  -  ounseling. 

In_  addition  to.the  deveioprdent  of  softv^are  specifically 
for  micros,  the  computer  industry  is  experiencing  rapid 
growth  In  the  phenomenon  called  ^^downslzing"  in  which 
software  originally  written  for_large:^  computers  is  being 
rewritten  for  microcomputers.     Two  majc:-  categories  of 
software  are  being  rewritten  for  mierbebmputer  use .     tn  the 
first  we  find  basic  tbbls  such  as _pr pgr ammihg  languages, 
system  develbpraent  aids^_stat±stlcal  packages,  data  base 
rnahagemeht  systems- and  modeling  systems .  3  "^Downsizing  is 
alsb  prevalent  in  a  second  category  of  software  that  includes 
applications  such  as  accounting  pacfeages ,  point  of  ^ale  (POS) 
syste-^s,  inventory  systems,  personnel  systems ,  etc .  ^  In 
?^.ddi^        to  the  migratibn  of  vehdbr-supplied  appiicati^ 
paet^      3,  a  growing  number  bf  brgahizatibns  are  converting 
in-  abplibatibhs  from  mainframe  or  minicomputer  t^  run 

oil     -crc  .5 


:  :      Furtherj    1  modest  but  r^-Dwing  trend  toward  development 
of  cooperative  mainframe-fflicro  systems  is  bccurrlng.  A 
'^cooperative  system"  is  brie  in  which  bbth  mierb  and  maihrrame 
are  utilized  as  a  functional  Unit .     While  nbt  full  partners 
in  a  true  distributive  processing  system,  micros  are  readily 
used  as  semi-autbnomous-d:ita  entry  workstations,  as  tools  tc 
develbpVbff-line  reports  J  and  to  pi^pvide  ad  hoc  data  inquiry. 
The  cooperating  mainframe  provides  data  processing,  storage 
and  distribution.     Software  cor-)ahies  are  developing 
commercial  packages  to  sUjppbrt  this  approach  i     fts  one 
example,  the  "Gbldehgate"    micb  package  will  analyze, 
mahlpul Ite,  and  report  oh  data  extracted  from  Cullinet's 

_3lhcluded  in  this  wide  array  nf  mainframe  and  minicomputer 
software  now  available  for  micrbcbmputers  are  Cbbbl,  . 
MicroCICS^  SAS,  Focus,  Oracle,   IFPS/Persohal ,  and  numerous 
other  packages. 

^Jordan  Gbld^  ^Hbve  Over  Halhf ratnes^ "  Gomputer  JBetstohs , 
July  15^  1986,  pp^  56^58+. Also  see  Phillip  Good,  "Micro 
Accounting  Higrates  to  Departmental  Computing,"  Software 
News,  October  1986,  pp^  55-60. 

^ita  Shoor,  "The  New  Software  Resource,"  Infosystems,  July 
1986,     p.     70.   ^  
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provide  ah  interface  between  the  mainframe  oroducts  and 
popular  micro  software i 6 

The  Iftpact  of  Microcomputer.?? 

What  does  this  all  mean  to  the  MIS  professional?     At  the 
very  leasty  a  rspidly_changing  computing  environnent. 
Traditional  data  processing  and  large  mainframe  computers  are 
associated  with  centralization  of _ computer  equipment ^ 
centrally  controlled  systems  development  and  operation ,  and 
strong,  centralized  control  of  data  integrityand  access. 
The  typical  iSaihframe  environment  is  one  in  which  a  'ata 
processing  department  provtdes^s  to  users  who  knc? 

little  about  computers  or  the  systems  running  on  them.  The 
role  of  the  user  is  largely  limited  to  identifying  the  kinds 
of  ser'/ices  and  reports  needed  and  to  providing  the  flow  of 
data  required  to  msiintain  data  currency.  Nori^coraputer 
personnel  tend  to  view  these  monolithic  computer  systems  and 
computer  prof essibhals  as  psrt  of  a  laysterious,  alien  world  ^ 
the  blac'c  box  beyond  the  ebmprehehsioh  of  al3  bno  the  highly 
trained  prbfessiehal. 

The  implementation  of  microco  represents  a 

radical  departure  from  traditional  mainframe  computing. 
Hicrocorajuter  equipment  is  located  :ic*   in  centt  ^1  areas^  but 
in  users*  offices.     Officu  persdnre!.  exercise  total  control 
over  the  computersi  the  software  systems  ruhhihg  bhthem,  and 
the  data  stored  in  them.     Powerful  analysts_andm6deli^ 
furictibhs ,  data  bases  ahd_  sophistical  ed  graphic  s  are  all 
readily  available*    Offices  can  obtain  information  from  their 
systems  at  their  own  direction  -  a  heady  feeling  Indeed^  for 
those  who  previously  perceivad  they  were  at  the  mercy  of  HIS 
professionals*    There  is^  however ,  ihcr  responsibility 
that  accbapahies  the  increased  freedbm_ahd  flexibility.  For 
the  typical  micro  used  in  the  of X  ce_ setting,  departmental 
personnel  serve  as  systems  analyst ,  progr-^i^mer ,  input  clerk , 
and  computeroperator.    Office  personnel  design  applications, 
write  the  code,  boot  the  computer,  mount  the  disksp  key  the 
data,  tend  to  the  printer^  and  (hbpefullyi  back  Up  files,  a 
marked  contrast  tb  traditional  data  processing  where 
specialists  are  responsible  for  each  of  these  iateps. 


Hith  active  micro  use,  some  of  the  computer  mystique 
disappears  and  greater  understanding  pf  computer  concepts  is 
developed.     There  is  also  growing  evidence  that  increased 
mi^^rocomputer  use  actually  prbmbtes  use  of  mainframes,  fbr 
. .as  pebple  get  hbbked  oh  computing  through  the  use  of 


^Information  ftfiisociates  and  Systems  and  Computer  Technology 
(SCT)    are  among  the  vendors  offering  these  links  in 
conjunction  with  their  higher  education  application  packages. 
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micros  they  turn  td_iargerc  for  more  sophisticated, 

applieatiohs.     In  shore,  rather  than  micros  stealing  part  of 

a  fixed  computing  pie,  the  new-found  enthusiasm  prompted  by 
mi'^ros  helps  enlarge  the  pie,  "7 

_  .  The  mi  rocbmp'iter  has  won  a_soitd  place  in  American 
bfrices  and  the_ initial  debate _about  t>  Ir  usefulness  is 
over ,  or  at  least  in  the  last  stages.       3st  coinputing 
professionals  now  acknowledge  the  versa^_lity  and  power  of 
microcomputers  and  they  are  are  becbra   ;g  increasingly 
concerned  about  how  to  best  incorporate  them  within  the 
institutibhal  ebraputihg  environment^     Confusion  abounds  and  a 
number  of  pblicy  issues  and  concerns  surrounding  the  role  and 
use  of  microcomputers  must  be  addressed. 

Policy  Issues  Related  to  Mainf rame-Mlcrb  Decisions 

Planning;  _The  mbstcbmpelling  policy  issue  is  the  need 
fpr  planning.     In  many  organizations ,  the  earliest  use  of 
micrbs  was  ad  hoe  In  nature ,  and  not  accompanied  by  formal 
planning  or_coordinati6n  of  their  use.     Lack  of  a  coordinated 
plan  and  professlonal_ support  for  microcomputing  are  directly 
related  to  mc3t_ of  the  major  problems  experienced  with  micro 
use^  such  as  uncontrolled  proliferation  bf  equipment  and 
software,  data  incompatibility^  integrity^  validity,  and 
security  problema.     To  be  truly  effective,  however,  the 
planning  effbrt  must  a-  aress  far  more  than  microcomputers, 

-The  major  planning  issue  is  the  need  for  an 
institutional  information  systems  strategy  and  architecture 
that  answer  the  basic  question  of  how  infbrmatibh  can 
contribute  to  the  bperatibh  bf  the  Institution,  both  in 
longer  term  and  day-to-day  operations^    The  strategy 
developed  should  consist  of  an  overview  of  tne  way 
infbrmatioh_ist6_be  collected  and  made  aval' able  to  the 
organisation  while  the  planned  technical  arc. xtecture  should 
not  bejaachine  specif ic,  bi*t  remain  flexible  ehbugh  tb 
respond  to  new  and  changing  demands. 

:        In  defining  the^approprlate  role  for  microcomputers^  it 
is  iBSpbrtant  tb  remember  that  few  office  personnel  employ 
micros  for  the_ technology 's  sake.    Rather,  micro  use  has  been 
a  response  to  the  urgent  need  fbr  flexiblii  rapid  access  tb 
data  to  help  people  do  their  jobs.     An  effective  ihfbrraatibh 

Victor  Baldridgi,  Jahthe  Woodward  Roberts,  and  Terri  A. 
Welner.^The  Campus  and  tbe^  Mfcr^compater^  iteyoLu4xion  (New 
York:     The  American  Goancil  on  Education/Macraillan  Publishing 
Gompahy,   1984)  p.  3H . 
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systems. architecture  will  incorporate  that  flexibttity  and 
access  into  a  longer  term  istrategy. 


A:fuhdamehtalchange^ occurred  in  the  work  place  as  User^ 
computing  became  conamonplace:^  c  has,  for  all  time^ 

butgrbWn  the  data  processing  department.     Industry-wide^  the 
move  to  decentralized  information  resources  is  one  that  will 
continue.     Accordlng_ to  predictions ,  by  1990  sixty  to  ninety 
perceiit  of  all  computing  will  be  end-user  ba^-ed.^  in  ah 
information-based  society^  jt  is  no  longer  feasible  to 
attempt  to  locate  all  data  and  prbcessihg  power  oh  a  single, 
central  machine.     The  planning  ehallfinge,  then^   Is  to 
accommodate  these  changes  in  a  meanihgful_structure  that  nan 
meet  office  heeds  and  still  prbtect  'Se  integrity, 
consistency,  and  safety  of  instituti c/ial  data. 


 Coordination  and  Star  lards:     Formal  cbordihatibh  of 

microcomputer  acquisitibh  and  Use  is  ah  essential  step  in 
developing  a  successful  information  systems  architecture, 
Hardwareahd  software  standards  must  evolve  to  eatablish^^ 
reas**  .;able  limits,  bh  the  diversity  of  hardware  and  software 
to  be  suppbrted  and  to_ insure  ^that  they  are  compatible  with 
the  broader  institutional  i^^f^  systems  architecture. 

For  standards  to  be  accepts-     '  r/  maintained^  there  must  be  a 
formal  policy  structure  suj^i  j/  i  d  by  top  mahageraeht  ^ 
implemented  and  enforced  through. the. purchasing  pr^ 2ess ^  1 
reinforced  by  the  continued  avaiiabili>y  of  training,  hotline 
and  cbhsultihg  support  for  the  users^of  standard  hardware  and 
software.     Hardware_ahd_s6f tware  support  ser-vices  may  be 
provided  through  the  user  ser^^ices  branch  of  the  computer 
center_or  provided  by  a  separate  information  center 
organization.     However  it  may  be  organized^  the  unit  should 
be  dedicated  to  assisting  office  personnel  in  Using: computer 
resourc^^>  to  their  maximum  advantage^     The  availability  of 
User-cbmpL^-'ihg  support  services  is  one  bf  the  mbs*^  effective 
means  fbr  bbtathihg  willing  compliance  with  Institutional 
micro  sta   *ards . 

Kardware,  Software  and  Data  Security;  Data  Integrity ; 
The  MIS  prbfessibh  has  spent  many  years  develbping 
disciplined  methods  to  maintain. hardware  and  sbf tware 
security^  verify  data  and  insure  ongoing  backup^  NovicQ 
micro  upers  are  often  unaware  of  the  critical  importance  of 
these  steps  until  problems  are  encountered.     As  a  result, 
there  is  growing  concern  about  the  validity ,  integrity^  and 
security  v>r  microcomputer-generated  data,:    There  are  also 
rf?''^lL.^on:^.l  securJ  ty  coricern^  related  to  the  sz?:.il  size  and 
trahspo  labiiity  bf  hardware,  soitwat*e,  and  data  files,  £:.ci 

^^^Naomi  Karten,  '^Reshaping  the  info  Center,"  Com^pute r^^b-rld 
^oau^,  October  8,  1986,  p.  37. 


EKLC 


^87 


81 


the  relatively  accessible  office  envirorimeht  in  which  the^' 
are  located.     All  of  these  problems  are  beeomihg  of 
increasing  importance  as  the  use  of  microsescalates. 
Microcomputer  use  policies  must  address  issues  of  how  data 
and  programs  are  to  be  verified  and  protected,  what 
institutional  data  will  be  available  for  end-user  computing, 
and  the  legal  responsibilities  associated  with  end-user 
computing. 

____  Successful  implementation  ofthesepolicie     depends  upon 
effective  sommuhicatton  with  users  about  the  purpose  for  the 
policies  and  thebenefits  provided.     A  support  program  to 
instruct  office  personnel  in  appropriate  procedures  for  the 
use  of  microcomputers  is  also  essential.     Just  as  Information 
center  support  helps  insure  adoption  of  hardware  and  software 
standards,  the  same  support  mechanism  has  been  shown  to  be  an 
effective  means  of  preventing  and  eliminating  data  problems 
associated  with  mierdeomputer  use^    Data  integrity  problems 
often  decrease  dramatically  when  micro  users  are  provided 
with  ebntrolled  access  to  of ficial  institut j  :>nal  data 
maintained  on  the  mainframe.     Mainframe  computer  systems 
representcentral  data  bankswhich  are  capable  of  prbvioihg 
consistent,  valid  and  uhambigupus  data  to  meet  office  heeds, 
while  the  micro  can  be  the  vehicle  to  provide  access  to  and 
flexibility  in  using  that  data. 


Development  j:^esp  on  si  bilitles;     If  computer  pi-'^ressionals 
dev^lcpa  cooperative  micro-mainframe  system,  the  micro 
component  will  most  probably  be  completed  by  professional 
programmers  ^rd  will  adhere  to  established  development 
standards*    Pevelopmeht  responsibilities  for  other  approaches 
are  not  as  clear  cut  and  responsibilities  for  user-computing 
activities  are  in  urgent  need  of  clarification. 

Shy  micro  user  with  access  to  appropriate  software  can 
become  an  application  developer^     In  many  orgahizatibhs  there 
is  a  tendency  for  MIS  to  ighbrsv  all  systems  developed  outside 
the  traditiphal  deyelbpjneht  shop  or  to  write  off  user- 
developed  applications  as  inefficient  and  lacking  in    _  _ 
technical  sophistication^    However j  if  programs  c?nd  systems 
developed  by  users  aremeeting  defined  needs,  thsy  represent 
an  organizational  asset  which  should  be  iden*;if led  and 
protected*    A  major  risk  associated  with  user-developed 
systems  is  that  many  lack  documehtatibn  and  training 
materials  needed  for  others  to  obhMhue  bperatibh  bf  the 
system  after  the  original  developer  leaves  the  organization. 
Apprbprtate_ training  and        Istance  for  user-developers  can 
help  prevent  this  problem,     5  will  coifimunicating  to 
Jepartiiient  heads  about  the  difficulties  that  result  from  iav  !< 
of  documentation.    The  services  bf  an  internal  auditor  can 
also  provide  an  excellent  incentive  to  insure  that 
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development  standards  are  maintained  by  offices  that  create 
their  own  systems. 


The  heed  for  complex' microcomputer  systems  present-^  an 
institutional  dilemma^-  Microcomputing  is  synonymous  n 
User-eomputihgr  but ,  - complex  applications  may  be  beyor. :  th^ 
expertise  of  the  "of f iceprcgramner . "    Although  guidelin'  . 
should  be  available  to  define  the  types  of  systems  that  are 
aprroprtate  for  r  vcrocomputer  development  by  end  users,  there 
^an  be  nohard  and  fast  rules  or  rigid  ehforcemerit  mechanism 
to  guarantee  compliance.     In  the  final  analysis,  if  busy 
departmental  personnel  are  Willing  to  develop  ah  appl icatich 
with  their  own  resources,   it  is  strong  evidence  th      a  valid 
need  exists.     Moreover p  there  ie     o  effective  way  to  inhibit 
a  Pi  ojset,  short  of  providing  a  pr-of essionally-developed 
alternative. 


Professional  development  of  micrdcomputer  applications 
isan  issue  that  will  ultimately  arise  in  every: organization 
when  creative  ideas  exceed  the  technical  capabilities  of 
office  staff.     Organizational   responses  to  thisneed  vary 
greatly.     Some  institutJ  '^ide  consulting  time  and 

professional  project  gu.  use  '-developers  who  need 

addiclbhal  assistance  v  ^  -  ex  pro  jectv^  •  Sorar 

information  centers  ^tr-e  ning  to  do  application 

development  for  users,     H     rver^  this  path  represents  a 
significant  departure  from  the  basic  mission  of  information 
jenters,  which  is  to  assist  usersi  not  to  "do  it  for  them." 
Finally,  some  develdpmeht  shops  are. begihhirg  te  include 
ipicrocdroputer  applications  as  as  expansi6n_t6  their  ongoing 
development  activity*    Microcomputing  is  still  so  new  tha': 
there  are  no  ready  solutions.     Each  institution  must  weigf 
the  various  options  and  make  its_decisidn  based  Updh 
perceived  costs^  risks^  and  benefits. 

CdmmUhicat ion  Networks:     Sommunieation  networks  are_the 
pathways  to  a  successful  information  systems  architecture. 
Hueh_ thought  should  be  given  to  deve  opment  of  an  appropriate 
network  strategy  to  meet  institutional  needs.     A  ma jdr  issue 
to  be  resolved  for  each  organization  is  whether  network 
development  efforts  should,  emphasize  .naihf rame-miero_ 
cpmmuhicatiori  or  if  greater  benefits  could  be  realized 
through  implemehtatibh  of  micro-to-tnicro  communication 
networks . 

_        The  prospect  of  microcomputer-based  distributed 
processing  network.^  is  attractive  to  many,  particularly 
midd  3  managers  who  arto„prbteetive  of  the  newly-wdn  autonomy 
associated  with  mieroeomputer  use. _  ft_commonly  held  belief  is 
that  since  micros  provide  freedom  from  MIS  domination, 
microcomputer  networks  will  provide  even  greater  flexibility 
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and  freeroiff        access.     At  the  present  time,  however,  the 
available  j;jj.oro-to-micrb  networks  are  relatively 
Unsbphistio?  jjd  and  "^..a  true  distributive  processing  system 
is  expensive  to_design  and  tricky  to  implement^  end  precious 
few  tools  resigned  to  ease  this  burden  are  available. "9 
Host  present  Jjaicro-basec  networks  cluster  a  group  of  micros 
in  a  setting  where  one  acts  like  a  mainframe  by  serving  as 
host  for  the  others.     Available  networksoftware  lacks 
sophistication  and  there  are  few  advanced  application 
packages  designed  forthls  multi-user  environment.  Once 
technical  difficulties  are  overcome,  however ^  large  scale 
data  storage  and  management  functibhs  can  Be  moved  from  a 
mainframe  host  to  a  micro-based  network.     This  approach 
transfers  all  of  the  manageineht  r  Salhteharice^and  op 
responsibilities  now  associated  with  mainframes  to  a 
different  medium  -  the  network.     The  resulting  network 
requires  the  expertise  of  a  professional  organization  to 
provide  development  support  and  ongoing  operation.     It  is  no 
more  a  user-operated  undertaking  than  is  the  present 
mainframe  shop . 

At  least  for  the  foreseeable  future^  the  limitations 
presently  associated  with  security  and  data  handling  on  a 
micro-based  network  Wlll_assure  a  CO  f: r  the 

mainfraffie  as  the  host  for  Institutional  data.     Cv  v-/^.1l^ 
mairiframe-micrb  links  already  provide  a  number  of 
capabilities :    Micros  can  be  used  as  colleotbrs  ano  v,^itbi?s 
for  transaction  data  which  is  passed  tb  a  jnainframe  host  for 
inclusion  1*^^  an  institutibnal  data  base;  the  meahs  are 
available  to  extract  and  dbwnlbad  mainframe  data  to  the  micro 
for  off-line  analysis  and  report  processing;  micro    can  be 
ea.^ily  provided  with  the  terminal  emulation  capabilities 
heeded  to  support_mainframe  access  and  user-computing;  and 
there  are  a_number  of  software  options  available  which  use 
the  mainframe  host  as  a  "post  office"  tb  collect  and  forward 
messages  and  Jata  files  from  bne  micrb  tb  ahbther. 

By  using  maihf rame-mierb  networks^  users  achieve  the 
economy,  flexibility  and  rapid  access  of  microprocessing, 
cbiDbihed  with  a  conduit  to  mainframe  data  resources  and  the 
backup,  security  and  power  of  the  mainframe  center.     Thus^  it 
appears  that,  barring  unforeseen  price  prl  perforrSance 
improvements, in  micrb  hetwbrks ^  the  marriage  bf  mainframe  and 
micro  technblcgy  hblds  the  grer.tcsr  promise  for  the  future. 


Pebple  Issues ;  Although  micros  quickly  evolved  from 
hobbyists'  toys  to  serious  business  tools,  many  mainframe 
managers  and  programmers  have  been  reluctant  to  acknowledge 

^Michael  K.  GuttSan,  "Untangling  Network  Software  Tle-Ups," 
Computerworld  Focua.  July  9,  1986,  p.  26. 
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their  usefulness.     With  the  rapid  infusion  of  micros  into_the 
office  setting,  MIS  felt  threatened  by  aperceived  loss  of 
prestige  and  control,  and  by  competitibh  for  resources.  The 
traditional  role  of  keeper  of  the  standards  was  uhderraihed  by 
the  autonomy  of _ microcomputer  users.     Whenit  became  apparent 
that  micros  could  no  longer  be  ignored,  HIS  took  on  the  task 
of  organizing  them  with  the  goals  of  reducing  data  chaos  and 
integrating  micros  ihtb  the  institutional  informatibh. 
architecture.     Even  though  HIS  is  how  largely  in  control  of 
the  selection  and  implementation  ofmicrbs,  there  is  still 
reluctance  on  the_part  of  some  professionals  to  pioneer  new 
approaches  that  can  fully  utilize  micros'  capabilities. 
Perhaps  this  is  because  of  the  old  data  processing  adage  that 
"Pioneers  get  arrows  in  their  backs,"    or  it  may  be 
reluctance  to  advance  the  cause  of  the  upstart  computer  that 
launched  a  rebellibh.     However ,  it  is  important  that  any 
grievances  be  forgotten  and  that  HIS  build  to  the  future, 
using  each  available  technology  to  its  greatest  advantage. 

Because;  micro  users  frequently  develop  a  sense  of 
ownership  f o ^  their  systems,  office  staff  may  resent  the 
intrusion  of _*?tandards,  rules  and  mandated  procedures .  rl 
best,  cohtrbls  will  be  viewed  as  a  necessary  evil^     Thus,  it 
is  up  to  HIS  to  provide  blear  comraunicat ion ^  of fice  _  _ 

personnel  So  they  will  devflop  an  understanding  of  the  need 
for  standards  ah^  the  benefits  provided  to  the  office  by 
their  ariop^ion.     Lt  is  important  that  HIS  be  perceived  by  end 
usevs  as  a  partner  in  helping  them  make  effective  use  of 
their  raicrocomputers . 

It  is  Eilso  impdrfc^^ht  to  keep  top  management  apprised  of 
hew^^r  development^:;  associated  with  the  evclutioh  bf  the 
ooroputer  Indus try »     Information  technology  is  moving  rapidly , 
m^ny  long-estabiished  concepts  are  being  challenged j  and  it 
is  important  that  decision-makers  be  kept  aware  of  the 
changes  and  their  potential  for  the  institution. 

ft  majbr_ responsibility  for  HI^  the  heed  to 

address  the  human  issues   )oth  within  the  HIS  unit  and  the 
broader  organization.     During  times  of  rapid  change, 
continuing  open  cpmmuniGation  uit\   all  areas  and  levels  v.f 
the  orgahizatibh  i3  absbiutely  essential. 

Futu^  9  of  Hainfroie  Cbmputtr.g  Genters 

What  type  Oi'  inta  prc^essing  will  ultimately  prevail? 
I.  ^t  like  /  tnat  both  big  and  l\ttle  oo:  puter«?  will 

cOi^tinue  to  be  needed  and  Ufied.     Small  system    " .  \  vlni;»  .e 
jppl  eaticrs  '-rj  1        built  and  mi  Jntalhed  o'    o^e     .  am-  ^r- 
i^omputihg    4.11  domi  vit,5  the  ?haly^i3  ^nd  •^ej.  ;    i'       r  .:i  . 
Institutional  oata  baa^  syst.^ro^:  w^il     ^pt±r-v-    :r  h^-:        c;!'  -^ed 
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and  maintained  by  computer  prd^-^ssiohals  who     ill  use  large 
qpmputers  to  process  and  stor  •  '.    ^  large  data  bases  involved. 
Hicrds  will  be  tied  to  mainfrt-        oy  high  speed  communication 
networks,  thus  providing  ta-ur    :vith  the  benefits  of  both 
worlds  i 

Thr-  inainframe  computer  center  will  ebntihue  tc  play  an 
esse?'        role  in  this  sceharid.  _A  high  level  of 
prdfe   r  ..^^l  expertise  is  essentia  building  large, 

compl  ,  -  ;     :  ahsaetibn?^oriented  data  base  systems  and  for 
desife^l   '   andcqordina ting  cooperative  mainframe -micro 
system;:^    However,  mainframe  shops  are  due  fdr  majdr  changes 
as  their  role  and  responsibilities  becdine  more  demanding. 
They  will  evolve  into  organiz^i,idhal  data  centers  and  data 
distributors.    Much  time  will  ^e  spent  on  developing  and__ 
implementing  cdmmianicatibh  networks^  bn-perfecting  methods  to 
prdvide  a  seamless  ihtegratibh  of  micros  and  mainframes,  and 
oh  developing  methods  toassist  users  who  will  do  much  of 
their  own  computing.     Distribution  of  data,  presently 
achieved  via  printed  report  or  CRT^  will  be  extended  to 
include  distribution  to  a  micro.    With  the  implementation  of 
powerful  mainf rame-micrd  hetwdrks^  mainframe  centers  also 
becdme  logical  designees  td  prdvide  backup  and  secarity  for 
critical  mxerd  data  files^    Thus,  the  demands  made  of  MIS 
prbfessibhals  will  increase  in  scope  and  complexity. 

In  preparing;  for  the  future,  professional  staff  mu.:^^. 
develop  additional  expertise  in  data  cdmmUnicatidhs ^  for  th^ 
ultimate  resdlutipn  of  mainframe  versus  tSicro  issues  wiiV 
depend  on  pdwerful  cdmmuhieatibh  networks.     The  hetwbrk  is 
becdmlhg  the  backbone  of  thes  modern  information  system  and 
will  be  the  ultimate  determinant  of  overall  system 
perfbrmance. 

Mainframes  and  micros  have  different  strengths  and  both 
are  needed. by  the  mddern  drgahizatldh^    The  challenge  td  MIS 
is  td  develdp  an  ihfdrmatidn  systems  stra 
crchitecture  that  can  utilize  available  techhblbgy  to  the 
greatest  advantage.     The  planning  im:?erative  is  to  develop 
the  appropriate  integration  scheme. 
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ih-troduction 

The  "fields  of  force"  which  affect  iniversity  ebfiipdtihg  and  information 
processing  executives  have  evolved  significantly  from  those  of  thirty 
years  ago,  when  the  Rey  issues  were  capability*  capacity,  and 
conipatibiUty.    Examples  include  such  previously  non-traditional  activities 
as  supporting  information  centers,  deciding  when  and  how  to  use 
"productivity  tools",  de--ling  with  purchasing  rather  than  building  new 
services,  and  providing   'iadership  in  the  overall  area  of  integrating 
college-  and  university  nde  systems  into  one  cohesive  service. 

While  computing  exeeut'-es,  who  are  frequently  becoming  known  as  "Ghief 
Information  Officers  (rjO's)",  still  have  clear  responsibility  for  central 
computing  services*  the  nature  of  those  services  today  is  simply  not  the 
same  as  in  years  past.    Their  role  as  a  provider  of  traditional  computing 
systems  and  services  has  been  expanded  to  include  activities  ranging  from 
network  planning  and  management  to  acting  as  consultants  to  what  is 
becoming  a  largely  self-directed  ebmmtihity  of  users.    The  priorities 
(Figure  1)  are  almost  the  inverse  of  those  of  ten,  or  even  five  years  ago, 
with  tne  role  of  "systems  integrators"  rapidly  evolving  as  the  top 
priority. 

The  purpose  of  this  paper  is  to  explore  various  tools  and  rrodels  for 
providing  computing  services  which  have  evolved  as  a  result  of  changing 
technologies  and  user  abilities.   The  questions  that  the  paper  seeks  to 
explore  are: 

•  What  were  the  key  ingredients  of  each  model  or  tool  at  the  time  of 
its  evolution? 
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NATURi  OF  CENTRAL  SERVjCES  IN  THE  FUTUNl  » 
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Hardware 

'1oforHiil|^H  ClHt^f"  ina  Caretakers  of  Data/ 
Information  Resources 


Provide  Staniafds,  Proeedures 


Oon^ltants,  Aivlsors  to  a  Largely  Se"-Olrected 
CoRimuhity  of  Users 

Set  Up  New,  Specllized  Sefvlcli 

Operator,  Provider,  Dlv^loper  of  Triaitlonal  Systems 
and  Computing  Services 


•  Hbv^  aod  where  ddes  each  model  or  tddl  fit  into  speetrtim  of 
approaches  to  providing  eomputihg  arid  eemmuriieatioris  services 
today? 

•  What  is  the  nature  of  the  new  systems  integration  imperative? 


The  paper  begiris  with  a  review  of  the  drigirial  model,  "edmpttirig  classic" , 
arid  will  consider  tools  and  models  such  as  distributed  ccmputirig,  fourth 
generation  languages,  information  centers,  and  the  use  of  the  computing 
services  industry ^  including  "buy  versus  build"  decisions,    the  cdriclusions 
should  riot  cdme  as  a  surprise  to  many  —  all  of  the  models  fit,  and  the 
systems  integratidn  problems  of  today  include  all  of  the  leadership  and 
management  pn^blems  which  have  evolved  through  the  past  thirty  years. 
Gapability.  capacity,  and  compatibility  are  still  issues,  but  the  key  issue 
turns  out  to  be  how  wb  best  fit  the  range  of  alternatives  available  into 
the  solutions  required  by  universities  today. 

Ebmputiiig  EJJsli^ 

Older  is  not  always  better.    An  IBM  704,  for  example,  cost  about  $2  million 
had  32*000  words  of  memory,  and  cost  $800  per  month  to  power  and  cool.  The 
mean  time  between  failure  was  several  days.    Migrating  thrdugh  a  seemirigly 
endless  number  of  new  architectures  was,  at  best,  a  labyrinthine  and 
uncertain  adventure. 

The  drgariizatibrial  structure  was  clearly  ceritrally  managed;  bperatibris, 
systems  developmerit.  arid  all  other  services  were  provided  from  a  pod  of 
central  resources.   Development  models  were  batch  oriented^  without  data 
bases  as  we  know  them  today,  and  with  all  of  the  problems  associated  with 
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turnaround  dbeumerits,  centralized  data  entry,  and  difficult  ad  hoc 
reporting  requirements.    Providing  support  for  modules  of  what  should  have 
been  a  system,  but  was  really  a  sequence  of  programs  designed  by  different 
people  at  different  points  in  time,  with  different  architectures  and  dupli- 
cate data  structures  was  ah  extremely  difficulty  if  not  impossible  tasfe. 

Capability,  capacity  and  compatibility  problems  were  the  key  issues. 
Users,  and  to  some  extent,  data  center  executives,  were  not  sure  what  was 
possible  through  the  use  of  an  "Electronic  Data  Processing  (EDP)"  facility 
and,  almost  invariably,  needs  quickly  exceeded  storage  capacity,  memory 
capacity,  and  processor  capacity.    Nothing  seemed  competible  with  anything 
else. 

The  classic  nodel  served  well  for  many  years,  arid,  in  context,  is  still  an 
imponant  alterriative.   today,  the  model  does  not  really  exist  in  its 
purest  form,  since  by  definitiori  the  acquisition  of  even  one  microccmptiter 
to  perform  processing  at  any  non-central  location  begins  the  process,  arid 
problems,  of  distributirig  computirig.   Hariy  of  the  original  problems  with 
thi*.  model  have  beeri  solved  through  database  architectures  and  on-line 
systems . 

Universities  should  not,  in  fact  Will  not  be  able  to  attempt  to  do  without 
this  alterriative.    If  the  alterriative  exists  for  no  other  purpose,  central 
facilities  will  continue  to  be  required  to  support  university  owned  data 
bases  and  to  continue  to  support  targeted  operatibris  which  cannot  cost 
effectively  SLpport  their  bwri  requirements  for  irifbrmatioh  processing.  The 
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term  "computing  begets  computing"  clearly  applies      the  evolution  of 
fnicrocornputing  and  distributed  computing  has  caused  greater  sophistication 
bri  the  part  of  the  user  eommuriity,  and  as  a  natural  consequence,  greater 
pressure  oh  central  facilities. 


MstniiLUted  rUHctioris 

At  first,  the  problems  involved  whether  to  distribute.    The  issues  were 
whether  computing  executives  coul^  maintain  control,  synchronization  of 
data  bases,  and  compatibility.   Capacity  was  much  less  at  questiohi  since 
brie  could  cbrieeivably  cbritiriue  tb  exparid  the  distributed  architecture  to 
meet  ;  roc es sing  needs,  but  capability  was  an  issue  since  ho  one  seemed  to 
know  how  to  build  distributed  applications. 

Today,  the  problem  is  what  tb  distribute.    Consider  the  fblldwing  factors: 

•  Interactive  versus  batch  needs 

•  Capacity  of  existing  machine  resources 

•  Communications  costs 

•  Requirements  fbravailability  of  services 

•  Price/perfbrraarice  analysis 

•  flbrizbntal  versus  vertical  organization 

There  is  ho  stock  answer.    The  factors  above  affect  that  extent  to  which 
one  can  distribute  the  functions  which  form  the  core  of  central  activities. 

Certain  aspects  of  technical  operations,  for  example,  are  more  easily 
distributed  than  others.    The  questions  are  where  to  put  hardware  opera- 
tionSi  communications  support^  systems  prograrnniing,  productioh  control,  and 
each  bf  the  bther  aspects  bf  the  function.    Similar  quest ibris  exist  for 
applications  development  (data  base  admihistratibn,  applicatibris 
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prbgrarranihg,  systems  analysis,  systems  documentation  *  user  training^  etc.), 
and  control  (security,  setting  priorities,  standardizing  tasks,  persorihel 
planning,  evaluating  products^  etc.).   While  one  might  be  willing  to 
distribute  schedu'ing  Under  a  complex,  horizontal  organizational  structure* 
for  exarr^ple,  one  might  not  be  quite  so  willing  to  distribute  planning  and 
budgeting  under  the  same  structure. 

Distributing  functions  can  be  an  extremely  effective  alternative. 
Organizatiohally  it  makes  sense  because  data  entry,  data  integrity,  arid  to 
some  extent,  the  accuracy  of  reports  can  be  assigned  to  units  with  the 
greatest  vested  interest  in  the  quality  of  their  information.  Admission 
offices,  for  example,  care  a  great  deal  about  socio/demographic  data; 
business  offices  do  not. 

Similar  arguments  exist  in  support  of  the  distributed  alternative  as  an 
effective  agent  for:   computing  planning  and  budgeting  purposes 
(controllable  upgrades),  solving  access  and  processor  capacity  problems, 
and  dealing  with  some  of  the  political  forces  which  often  affect 
ceritralized  facilities. 

The  alternative  will  fit  into  the  spectrum  ov  solutibris  even  better  in  the 
future.   Techridlogical  compatibility  will  always  be  a  problem,  but  the 
issue  is  so  well  understood  today  that  the  problem  has  become  routine. 
Declining  costs  for  technology  will  permit  universities  to  distribute 
increasing  amounts  of  machine  intelligence,  and  the  real  compatibility 
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problems  that  will  evolve  relate  to  the  impact  of  distributing  data,  and 
ciDrtseqUehtly  of  seemingly  incompatible  reports  generated  by  different 
offices  from  the  same  data  base. 


The  tern  "automatic  progranijing"  has  become  roughly  equated  to  "applica- 
tions development  without  conventional  prograrnming".    Vendors  Will  claim 
that  prograsiflers,  who  ncrmaUy  average  19  to  20  lines  of  code  per  day,  can 
increase  productivity  to  1,006  lines  per  day.   Buyers  might  conclude  that  a 
one-hundred  fold  increase  in  productivity  is  possible*  and  that  one  ought 
to  be  able  to  produce  new  applications  systems  at  least  several  times 
faster  With  productivity  tools  than  without.   The  tools  have  been  divided 
into  classes:    non-procedural  languages,  report  generators,  query  facili- 
ties, functional  application  products*  and  fourth  generation  languages. 
Each  has  a  different  purpose. 


But  conventional  programming  has  traditionally  involved  many  specific 
steps:    user  definitions*  design^  developfneht,  pre-implemeritatidh, 
implemehtatiori.    Each  step  results  in  specific  deliverables  —  a  techrical 
product,  user  manuals,  and  operations  documentation  during  the  development 
step,  and  the  act  of  coding  is  but  one  part  of  the  applications  development 


Figure  2  depicts  one  version  of  the  process.  Prototyping  helps*  but  the 
majority  of  the  effort,  from  conception  through  operation,  is  not  coding 
intensive.    Doirig  the  job  right  involves  paying  as  much  attention  to  user 
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training  as  to  coding  modules  to  update  the  data  base.   EqudUy  important 
are  questions  such  as  eff ieieheies  of  machine  use,  response  time*  mainten- 
ance, and  pest  implementation  modifications.    Expectations  need  to  be 
managed  during  the  acquisition  process. 

A  Chief  Infonpation  Officer  would  select  productivity  tools  and  One  of  the 
delivery  agents  for  a  great  variety  of  reasons.    First,  and  peHiaps  most 
important,  significant  productivity  gains  can  be  obtained  during  certain 
parts  of  most  applications.    Screen  generation,  as  one  example,  is  easier 
arid  faster  with  appropriate  productivity  tools.    End  user  computing, 
discussed  in  mere  detail  in  the  section  on  "Iriformatibri  Genters",  would  not 
be  possible  to  the  extent  that  it  is  today  without  report  generators, 
statistical  packages,  and  query  facilities.    Finally,  activities  such  as 
centrally  sUppbi-*-ed  ad  hoc  reporting,  and  some  aspects  of  batch  reporting 
can  be  performed  with  significant  increases  in  productivity,  assuming  that 
the  correct  tools  have  been  chosen. 


Irifbrmatibft.  Centers 

Information  centers  have  evolved  as  natural  consequences  of  both  the 
distributed  function  arid  the  productivity  tools  alternatives.  Universities 
are  clearly  dealirig  with  ari  expanded  applications  deveVopmerit  enviroriment, 
one  iri  which  programming  is  performed  in  at  least  three  levels:  tradi- 
tional  data  center  employees,  iriformatibri  specialists  (e.g.,  budget 
arialysts,  institutional  researchers),  and  a  host  of  other,  typically  less 
sophisticated  end  users. 
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Frtd  users.  h5wever.  are  rapidy  becbitiihg  iribre  literate  in  computirig  because 
of  the  increased  availability  of  iricrocomputers  and  are.  therefore, 
becoming  more  involved  in  computing  activities.    This  trend,  coupled  with 
the  trend  toward  increased  use  of  selected  productivity  tools  \>y  end  users 
has  significantly  changed  the  environment  in  which  computing  arid 
communications  services  are  provided. 

The  alternative  that  CIO's  have  is  to  either  establish,  or  support,  an 
information  center,  or  to  aeedmplish  the  same  goals  by  appropriately 
increasing  the  resources  allocated  to  user  services  within  the  existing 
data  center.    Such  centers  serve  to  become  a  focus  for  training  and 
eerisulting  for  end  users,  similar  to  a  traditional  academic  computins 
center. 

information  centers  also  can.  and  perhaps  should,  be  used  as  agents  -,o 
reduce  applications  backlogs.    One  irr^pbrtant  factor  in  the  amount  of 
resource  available  to  develop  and  maintain  new  core  applications  is  the 
requirement  for  ad  hoc  programming.    Too  much  ad  hoc  requirement  in  the 
backlog  gerierates  problems  such  as: 

•  Slow  responses  to  requests 

•  Delays  in  new  systems  development 

•  Unhappy  users 

Using  an  information  center  to  reduce  ari  application's  backlog  involves 
developing  policies  which  would  cause,  whenever  possible,  iriitiatbrs  of  ad 
hoc  requests  to  learn  how  to  develop  their  own  reports.   The  argument  in 
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favor  of  such  an  approach  is  that  centrsliy  funded  and  managed  resources 
are  scarce  and  expensive,  and  may  be  best  allocated  in  support  of  new 
systems  iitiplemehtatioh.    It  is  hot  clear  that  universities  will  continue  to 
be  able  to  afford  the  luxury  of  a  pool  of  individuals  aUoeated 
specifically  to  responding  to  ad  hoe  requests. 

Whether  informatioh  centers  will  continue  to  exist  in  their  present  form  is 
hot  clear,  although  it  is  probctle  that  they  will.    0f  greater  clarity  is 
that  end  user  computing  will  continue  to  expand  as  costs  for  technology 
continue  to  decline,  uses  of  technology  become  less  difficult  and  end  users 
of  technology  become  increasingly  more  sophisticated.   As  an  alternative 
for  providing  services  *  use  of  information  centers  or  their  derivatives 
will  become  among  the  optiens  selected  with  increasing  frequency. 

£onipatihg  Services  Industry 

The  computing  services  industry  began  in  the  raid  1960 's  and  has  beer 
growing  at  the  rate  of  201  per  year  for  the  past  decade.    It  exist.^  in  part 
because  of  the  relative  newness  of  the  entire  computing  industry,  in  part 
because  of  needs  for  additional  expertise  on  an  "on-demand"  basis,  and  in 
part  because  of  the  ability  of  any  industry  which  has  made  significant 
capital  investments  in  people  and  products  to  leverage  those  investments  in 
cost-effective  ways. 


The  industry  offers  a  range  of  alternatives  to  a  ClO  trying  to  develop  the 
most  cost-effective  solution  to  the  problems  at  his  or  her  university. 
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Products  and  services  available  include: 

•  Consylting 

•  Contract  Prograrnmlng 

•  Data  Prbeessiag  Services 

•  AppHeatiohs  Software 

•  Facilities  Kanagernent 

•  Syste/ns  Integration  Services 

A  Eie's  deciSii3ri  to  turn  to  a  vendor  for  a  particular  solution  will  almost 
always  be  based  either  on  the  availability  of  in-house  expertise  or  cdsti 
or  sotm  combination  of  the  two.    For  example^  the  trend  tdWerd  purchasing 
large,  complex,  p^.ckaged  applications  software  rather  than  build,  is  based 
on  cost  ratios  ranging  from  10  to  1  up  to  100  to  1,  and  on  time  savings  of 
up  to  10  to  1.    Oh  the  other  hand,  a  decision  to  buy  custom  software  is 
much  more  difficult  to  make  because  it  is  not  nearly  so  clear  Whether  there 
will  be  significant  cost  savings,  even  in  light  of  potential  time  savings 
and  possible  lack  of  in-hduse  expertise. 


The  computing  service  industry  has  evolved  aldhg  With  the  remainder  of  the 
industry.    Increasingly,  vendors  offer  relational  data  base  products, 
products  which  support  upload  and  download  Ccpabilities,  and  products  or 
systems  which  are  fully  integrated  into  their  overall  product  line. 
Vendors  are  increasingly  interested  in  trends  in  systems  integration, 
integrated  workstations  and  mission  critical  systems,  and,  to  some  extent, 
products  and  services  are  being  offered  in  these  arenas. 

Universities  have  traditionally  not  adopted  products  from  the  cdmputirig 
services  industry  as  rapidly  as  their  counterparts  in  the  private  sector. 
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Need  Was  perhaps  an  inhibitor,  cost  another,  and  pride  of  iri-hbtise 
developed  solutions  a  third.   Trends  are  reversing  each  of  these  inhibi- 
tors.  As  university  executives  become  increasingly  sophisticated  in  their 
applications  of  technology,  and  as  those  applications  beceme  increasingly 
complex,  the  tendency  to  depend  totally  bri  iri-house  solutions  will  probably 
become  less.    Finally,  as  vendors  continue  to  pour  capital  into  the 
development  of  a  spectrurr.  of  integrated  products  and  services,  the  ability 
to  compete  cost  effectively  for  some  of  those  solutions  with  in-house 
alternatives  will  also  probably  diminish. 


Itie  Systems  Jhtegratioh  Solution 

Systems  Integration  is  the  term  being  used  by  most  EI0's  for  the 
alternative  that  they  are  coristructing  to  solve  today's  computing  problems. 
Viewed  as  separate  entities  in  the  past,  things  like  distributed  corriputing, 
communications,  information  centers,  purchasing  software  or  services, 
multiple  vendor  hardware  environments,  and  all  of  the  other  elements  that 
comprise  the  information  reseurces  environment  of  today's  universities  are 
now  viewed  as  all  pieces  of  a  single  puzzle.   Capacity,  capability,  and 
compatibility  remain  as  key  issues,  but  the  questions  are  now  focused  at 
the  component  level  rather  than  at  the  systems  level.    Integration  of 
these  components  into  one  cohesive  service  is,  and  will  be,  the  central 
problem  of  the  next  decade.    From  the  chair  of  the  CIO.  it  does  not  make 
sense  to  have  the  typical  array  of  capacities  arid  machine  intelligence, 
from  micros  to  mainframes  and  from  copiers  to  facsinsile  devices,  spread 
throughout  the  university  without  having  som?:  way  to  have  all  of  that 
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inteihgence  talk  to  itself.   She  Way  to  clearly  increase  the  return  on  the 
investment  that  a  university  has  made  in  technology  is  to  recognize  that 
the  integrated  sum  of  that,  investment  is  significantly  greater  than  the 
accumulation  of  its  elements. 

Thirty  years  ago  the  "computing  center"  was  a  single  entity  in  a  discrete 
physical  location.   We  now  need  to  think  of  bur  "computihg  center"  as  the 
university*  with  bits  and  pieces  of  the  center's  machine  intelligence 
spread  threughout  the  university  and  linked  together  with  a  eommanieations 
network.    Communications  Becomes  the  integrator;  information  centers  and 
things  like  productivity  tools  become  catalysts  that  distribute. 

Sammary 

The  matrix  in  Figure  3  contains  examples  of  the  needs  which  typically  face 
CId's  today.   Across  the  top  of  the  matrix  are  the  alternative  models  and 
tools  discussed  in  this  paper.   What  one  must  conclude  from  this  matrix  is 
that  neither  the  heeds  nor  the  alternatives  form  mtittially  exclusive 
subsets.   Hence  the  need  for  a  systems  ihtegrated  oriented  solution- 
Good  fnahagement  dictates  thcit  one  attempt  to  obtain  the  best  possible 
return  on  investment,  whatever  its  level.   Alternative  models  for  the 
delivery  of  computing  and  communicatibhs  exist  as  never  before,  and  It  is 
becoming  increasingly  incumbent  upon  CIO*s  to  optimize  through  findihg  the 
"best  fit"  between  Unive  sity  needs,  available  resources,  ahd  available 
bptibhs  for  the  allocation  of  those  resourees; 
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eeNVERdiNd  fECHNOLOGIES  REQUIRE  FLEXIBLE  ORGANIZATIONS 


--^  .        Garble  A^  Barbhe  __ 

Vice  President  for  Information  Systems  and  Computing 

Syracuse  University 
Syracuse/  New  York 


The  creatibh_bf  the  position  of  so-called  computer  czar 
is  only  the  first  step  in  an  institution's  coming  tb 
terms  with  the  rapid  change  in  computing  teehhblbgy, 
the  changing  academic  and  administrative  demands  on  the 
computing  organizatdn^  and  the  ebnvergehce  of  voice, 
data,  and  yided  cbmmuhieatibhs.  Traditional 
administrative  prbeesses  and  structures  hamper  the 
flexibility  that  is  essential  for  the  institution  to 
flourish  in  such  an  environment .     Syracuse  University 
has  developed  a  planning  process/  implernehted  ah 
organizational  design,  and  adopted  a  managerial 
philosophy  to  permit  the  optimum  use  bf  avai lab 
resources,  while  at  the  same  time  achieving  its  goal  of 
creating  a  computing  ehvirbhment  that  strengthens  the 
University's  instructional  and  research  programs  arid 
prbvides  sophisticated  administrative  support  systems. 
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eONVERGING  TECHNOLOGIES  REQUIRE  FLEXIBLE  0RGANI7.ATI0NS 


As  the  computing  envirdnrnerit  bh  college  campuses  proceeds  to 
change  at  a  relentless  paee^  academic  institutions  search 
for  ways  to  control  the  impact charged  with  leading 
the  institution  toward  the  achievement  of  its  educational _ 
and  administrative  goals  strive  to  convince  themselves  and 
the- community  that  the  progression  is  somewhat  orderly. 
Computing  plans,  the  merging  of  techhblbgies  and  of  the 
organizations  that  manage  them>  the  rush  to  upgrade 
hardware^  and  the  scramble  to  install  and  network 
microcomputers  are  common  reflections  of  an  institution's^ 
attempts  to  cope  v/ith  the  current  computing  convulsion.  The 
rate  of  change  in  the  technological  environment  is  so  rapid 
and  chaotic  that  one  no  longer  speaks  of  the  evolutibh  bf 
computing.     Nor  does  revolution  cbnnbte  an  accurate  image  of 
the  current  turmoil;  cbrivulsidn  is  a  more  accurately 
descriptive  term. 


Coping  with  the  Convulsion:     Policy  Issues 


Administrators  today  are  constantly  challenged  by  the  pblicy 
issues  associated  with  the  computing  cbnvulsibh.  Their 
policy  concerns  include:     prbvidihg  adequate. access  to 
computing  and  adequate  support  services,  addressing  the 
tension  between  the  requirements  of  the  instructional  and 
the^researeh  usars^  clarifying  user  expectations  and 
definihg_the  respective  responsibilities  of  the  users  and 
providers  of  computing,  planning  and  advisory  structures, 
andalleviating  the  need  to  make  M  has  decisions  under 
pressure  from  the  many  Ibbbyihg  f aetibhs  that  form  around 
perceived  needs .    Administ ratbrs  must  grapple  with  these 
policy  issues  in  the  midst  of  a  dramatic  upheaval  in  the 
envirbhmeht . 


The  convergence  of  voice,  data,  and  yideb  techhblbgies,  the 
growing  importance  of  the  cdmmuhicatibhs  network,  user 
demands  for  online  access  to  admihistrativedata  bases,  u 
deipands  for  the  tbbls  tb  manipulate  extracts  from  centrally 
maintained  databases^  the-increased  use  of  online  data 
bases  in  ebhductihg  scholarlyresearch,  the  advent  of  video 
based  instruction^  the  interest  of  local  industry  in  having 
access^ to^ academic  resources  through  telecdnf erencing>  data 

transmission,  and  document  delivery  services >  are  a  few  

examples  of  the  emerging  techndlbgical  envirbhmeht  and  the 
concomitant  expectatibhs  bf  the  eomrauhity.    Even  the 
compdsitidndf  the  community^  with  which  we  who  have  spent 
our  prbfessibhal  careers  in  higher  education  interact,  has 
begun  to  change  as  the  state  and  federal  governments,  as 
well  as  the  industries  themselves ,  encourage  greater 
communication  and  cooperation  between  the  academic  and 
industrial  sectors. 
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Cpupled  with  this  convulsive  cbmputihgen^  is  the 

reality  that  virtually  all  academic  institutions  wo^  with 
limited  resbureesi    These  conditio      demand  creative 
management  from  those  of  us  who  hold  leadership  positions  at 
the_middie  and  upper  levels.     Traditional  administrative 
processes  and  structures  hamper  the  flexibility  that  is 
essential  for  the  institution  to  flourish  in  such  ar- 
environment.     The  classic  bureaucratic  design  withits  rigid 
chain  of  cdnutiand  and  lines  of _ebra^  a 
static  brgahizatibh  and_perpetuates_th^  past.    We  need  to 
design  brgahizations  that  are  prepared  to  plunge  into  the 
future^-  This  is  the  challenge  of  our  positions.     It  is  alsb 
the  reward^ ^  the  risk  inherent  in  such  creativity  is 
invigorating,     those  who  will  lead  their  institutions  tb  the 
next  tier  of  computing  excellence  heed  tb  have  a  vision  of  a 
future  envirdnmerit  and  the  guts  tb  step  over  the  precipice 
to  reach  it. 


It  has  becbmea  banality  that  change  is  the  steady  state  in 
computing.     Unfortunately,  traditional  corgputihg 
organizations  are  structured  and  populated  in-ways  that 
resist  change  and  indeed  are  often  muddled  and  strangled  by 
it.    As  ypu  Know^  the  currently  recbmmehded  means  to  project 
an  academic  institution 's  computing  future  is  a  plan,  ft 
broadly  representative  group  is-charged  by  :he  chief 
executive  officer  to  produce  a  plan  that  will  guide  the 
ihstitutibn/s  effort  to  shape  its  computing  enyirbhment.l 
Such  a  planning  exercise  is  as  much  a  political  process  as 
itis  a  planning  procedure.  Ildrebver^  it  is  hot  the  plan  but 
the  planning  process  that  is  vital  in  these  convulsive 
times.    A  gddd  planning  process^  is  ongoing  and^i^ 
periodic  review^  revisibn^  and  update,  requiring  associated 
adjustments  in  the  computing  organization. 


However ^  the  credibility  of  the  admihistratibh,  and  more 
specifically  of  the  computing  brganizatibh^  is  frequently 
damaged  when  the  plan  is  only  partially  implemented,  or 
perhaps  even  ignored >_ because  the  organization  charged  with 
its  execution  is  hot  designed  to  include  change  as  part  of 
its  organizational  culture.    Even  when  sufficient  funds 
existto  support  the  enormous  expenditures  required  fcb 
provide  adequate  access  to  appropriate  hardware^  cbmputin^ 
power,  and  support  services^  academic  institutions  will  not 
be  able  to  evade  the  heed  fbr  far  more  fundamental  changes 
in  drgahizatibnal  structures  and  management  philosophies. 


:       l"Repdrt  df  the  Academic  Gbmputihg  Planning 
Cdinmittee.-    Syracuse  University,  May  1986,  p. 2. 
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Scarce  Riss<3urces  Demand  Creative  Management 


In  order  to  furnish  the  new  and  improved  services  recommended 
or-implied  in  most  plaiis  within  existing  budgets,  the  computing 
organization  must  reorder  priorities,  change  areas  of  emphasis> 
and  shift  its  focus.     Since  organizational  change  is  constants 
the  staff  must  be  conditioned  to  embrace  change  as  a  positive 
aspect  of  the  organizational  climate.     The  use  of  innovative 
brganizationai  structures  helps  to  produce  the  desired  fluidity 
and  often  results  in  increased  vitality  and  improved  morale. 
One  IS  stimulated  by  being  a  part  of  ah  energetic  organization, 
an  organization  that  is  constantly  sensing  and  probing  its 
environment  and  creating  opportunities  to  improve  the 
institution's  ebmputihg  milieu. 

The  Information  Systems  and  Computing  Division  of  Syracuse 
Hniversity  will  serve  as  an  example  of  such  ah  organizational 
design.^  However,  it  is  not  represented  here  as  the  only 
solution.    Organizatibhal  designs  and  structures,  like 
computing  plans,  like  the  mixture  of  computing  equipment  on  a 
campus,  depend  on  the  culture  of  that  institution^  which  should 
also  deterrthe  the  strategy  followed  to  achieve  the 
institution's  goals,    it  is  futile  to  try  to  impose  one 
ihstitutibh^s  structure  on  another.    However^  many  b£  the  same 
forces  are  acting  upon  institutibhs  and  aspects  bf  one  design 
may  certainly  be  appropriate  elsewhere.    Similarly,  although 
there^is  no  one  perfect  fbrniula  fbr  organizational  design, 
fluidity  is  certainly  an  essential  component  in  the  current 
environment.    The  Information  Systems  and  Computing  divisibn  bf 
Syracuse  University  incorporates  in  its  organizatibhal  design 
elements  bf  what  management  thebrists  term  the  matrix,  project, 
and  team  structures  as  part  of  a  Cbntihgehey  approach  to 
organizational  design  and  management.     The  adopt ibh  of  such  an 
approach  is  a  policy  decision  because  it  commits  the 
organization  at  the  most  fuhdamehtai  level  to  the  undiverted 
pursuit  Of  the  institution's  articulated  goals  fbr  Cbmputing. 

After  a  year  iohg  planning  process  Syracuse  University's 
Academic  Computing  Planning  Cbmmittee  strbhgly  recomraehded  that 
the  University  move  vigbrbusly  to  provide  academic  users  with 
vastly  improved  access  and  support  services,  including  an 
ubiquitous  networks  establish  a  faculty  computing  educatibh 
prbgram*  reebghlze  the  convergence  of  new  infbrmatibh 
technblbgies  and  the  emergence  in  the  libraries  bf  ah  access 
and  service  orientation,  and  offer  strong  support  for  office 
automation  and  microcomputer  users.    The  plahhihg  committee 
further  charged  the  University  to  address  the  inherent  tension 
between  the  bften  cbhflietihg  requirements  of  research  and 
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instruqUonal  users. 2    Some  of  the  planning  committee's 
obaectiyes  could  be  met  by  changes  in  policy,  for  example,  and 
we  quickly  implemented  changes  in  the  acquisition  and 
divestment  cycles,  and  became  more  aggressive  in  exploiting 
conditions m  the  computing  equipment  market  place,  such  as 
yendor^discounts,  opportunities  to  divest  equipment  early  ih 

f®>,*^?S^fi  for  outside  funding.    We  also 

acknowledged: that  we  could  not  realistically  expect  to  provide 
on  campus  all  of  the  powerful  computing  resources  that  our 
facultywould  need  to  tackle  the  large  and  complex  research 
problems  of  the  future.    Consequently,  we  have  become  active 
^jSpSiP^T^        efforts  to  create  regional  networks,  such  as 
MXbERNet,  inc.j  and  we  have  recently  accepted^Cornell's 
invitation^td  become  a  -Smart  Node-  to  their  Theory  Gehter.  t5 
|upport  this  policy^decision,  the  newly  cr-^ted  Research 
Services  unit  in  Academic  Computing  has  established  programs  to 
introduce  researchers  to  supercdmputihg  and  to  encourage  and 
nelp  them  to  take  advantage  of  the  computing  power  available  at 
off  campus  locations. 

To  achieve  the  Planning  committee^ s  access  and  support  goals, 
however,  reguired  a  major  shift  in  emphasis  that  ebuld  only  be 
accomplished  by  creating  organizational  structures  that  fit  the 
dynamic  technological  environment.     The  resulting  design  had  to 
reflect  the  University's  recognition  that  a  ri6h,  robust,  and 
^"*f?^^°TOting  environment  was  essehtiai^to  its  academic 
vitality  and^to  the  goal  of  creating  a  computing  environment 
that  strengthened  its  instructional  programs3  and  enhanced 
administrative  efficiency.    This  institutional  policy  is 
reflected m  brgahizatidnai  design  at  all  levels  of  the 
University's  hierarchy: 

1.  the  appointment  of  a  senior  level  administrator  to  provide 
strong  and  highly  visible  leadership  for  both  academic  and 
administrative  computing  and  related  functions 

2.  the  merging  of _ responsibility  for  academic  and 
administrative  computing  and  the  voice,  data,  and  video 
networks,  i.e.3,  network  planning  and  design,  inside  and  outside 
wiring, ^protocols,  gateways  to  off -campus  networks,  under  the 
senior  information  officer 

3.  the  merging  of  respbhsibi iity  for  computing  services  and 
network  systems^  i.e.,  hardware  acquisition,  bperatibhs, 
systems  programming,  and  networks,  for  both  aeademid  and 
administrative  computing  under  a^single,  senior  individual 
within  the  new  organization  the  Executive  Director  of  Computinq 
ana  Network  Services. 


2Ibia.,  p. 4 
3lbid.,  p. 5 
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4  i     the  aefchbwieagemeht  that  managerial  responsibility  for 
voice  and  video    conmiunication^    i  .e. ,  Installation  of 
telephones,  billing^  maintenance  of  the  data  base,  and  video 
production,  should  continue  to  reside  in  the  units  to  which 
they  were  originally  assigned.     The  rationale  for  the 
separation  of  functidrial  responsibilities  is  to  avoid  burdening 
the  cdmputing  organization  with  the  delivery  of  the  traditional 
labor  intensive  video  and  telephone  services 

5.     the  reorganization  of  the  academic  computing  services 
organization  to  emphasize  the  provision  of  access  arid  support 
services  to  faculty,  students  arid  admihistratbrs>  such  as  a 

Hierbebmputer  Resource. Center 
Faculty  Education  Program 
Research  Consulting  Service 
Research  Computing  Unit 
Indepth  Consulting  ^ 
Instructional  Support  Services 


6.     the  ehcburageraeht  of  a  elbise.wbrking  relationship  between 
and  among  the  three  computing  service  units:  academic, 
administrative^  arid  c  network  services,  by  housing 

in  each  unit  functional  and  administrative  responsibility  for 
providing  a  set  of  services  that  support  the  work  of  the  bthor 
units  and/or  that  require  the  effort  of  a  project  group 
composed  of  members  from  the  other  units.    Under  this  matrix 
approach  to  management  the  assistant  directors  charged  with  _ 
furriishihg  these  services  are  respbrisi^  to  the_ director 

tbwhbm  the  functional  area  reports  and  to  the  directors  of  the 
areas  for  which  the  service  is  being  rendered. 

The  examples  that  follow  illustrate  the  use  of  the  matrix 

approach  for^the  delivery  of  services .  Administrative  

Information  Systems  supplies  security  and  standards  support-to 
all  three  cbmputirig  brgaiiizatibns^„  While  Academic  Coraputirig 
Services  provides  of f ice- automation  andraicrocomputing  support 
to  both  academic  and  administrative  users.    Whenever  there  is 
an  interface  between  a  micro  based  system  and  one  of  the  many 
online  applications  residing  on  the  administrative  mainframe> 
academic  and  administr atye  computihg  staff  jmembers  fbrm 
implementatibh  teams  to  prbvide  the  user  with  the  tbdlstb  use 
bbth  systems  tb  their  best  advahtage^__A  similar  team  mix 
arrangement  prevails  on  prbjects^ra^  by  the  facilities 

managements  unit  of  academic  computing.    Often  the  construction 
of  a  cluster  or  the  installation  of  an  office  support  system 
requires  a  cooperative  team^approach  involving  staff  members 
from  Computing  md  Network  Services >  Academic >  and 
Administrative  Cbmputing>thUs  drawing  on  the  strengths  and 
perspectives  of  staff  members  from  all  three  computing  units. 
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These  arrangements  suggdrt  a  policy  position  to  squeeze  the 
most  out  of  financial  and  personnel  resources  by  combining 
budgets  and  staffs  to  provide  all  users  with  higher  quality 
service  and  equipment  and  more  of  it.     In  contrast  to 
traditional  structures  that  support  a  static  environment^  these 
structures^  using  a  contingency  design,  permit  the  targeting  6f 
resources  more  effectively,  the  eliminatioh  of  overlap  and 
duplxcation  and  the  strengthening  of  wesak  areas^  Furthermore, 
these  structures  encdurage  a  blending  of  organizational  units> 
and  the  crossing  of  dtganizatiohal  barriers;  they  emphasize  the 
achievement  of  specific  goals,  and  recognize  the  rapio  change 
in  the  erivirdhnieht*_  This  design  also  fosters  a  stimulating 
professibhal  climate  and  a  host  of  career  advancement 
opportunities  because  individuals  work  with  such  a  broad  range 
of  technology  and  services^    The  staff  has  adapted  to  the 
changing  state  and  has  indeed  ihebrpbrated  change  into  their 
own  planning.    For  example,  reports  of  accomplishments 
routinely  address  the  next  set  of  changes  that  will  need  to 
occur  asa  result  of  the  current  set  of  activities .. .a 
remarkable  shift,  in  a  remarkablly  short  period  of  time,  from 
the  siege  mentality  of  an  organization  beseiged  by  demands  it 
felt  It  could  not  meet  without  adding  the  resources  its  members 
knew  were  unavailable. 


The  blurring  of  drgahizattdnal  parameters  implicit  in  this 
approach  has  the  subtle  effect  of  s-areading  some  of  the 
strengths  of  Syracuse  Unive? sity' s  vary  sophisticated  and 
efficiently  managed  administrative  systems  and  hardware  to 
benefit  the  academic  computing  envirbniheht*    Figure  I  shows  the 
data  JDQse  interrelationships  of  the  numerous  online  systems 
that  use  student  data.     Syracuse  University  has  implemented  49 
administrative  online  systems  since  1975.    Because  virtually 
all  of  our  administrative  systems  are  already  online,  the 
Administrative  Information  Systems  unit  has  turned  its 
attention  to  the  development  of  an  informatibh  mahagemeht 
strategy  that  includes  providing  the  users  at  distributed  sites 
with  the  tools  to  manipulate  data  stored  and  maintained  on  the 
mainframe. 

Since  the  publieatioh  of  the  initial  plan,  the  three  computing 
directors  responsible  for  the  achievement  of  its  goals  have 
formed  working  and  advisory  groups  to  develop  strategies  to 
implement  the  recommendations,  to  monitor  progress  bf  the 
impiementatipnprocessj  and  to  revise  and  update  the  plan  as 
goals  are  achieved.    The  existence  bf  at  least  ten  different 
advisory  councils  and  groups  ensures  that  the  planning  process 
continues  to  involve  brbad  representation  from  the  university 
community  and  fosters  a  sense  of  participatory  administration 
which  IS  beneficial  under  the  stress  of  rapid  change^ 
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The  policy  decision  to  encourage  the  fbrmatibh  6£  project  teams 
and  to  use  a  contingexncy  approach  to  organization  design  has 
fostered  a_ far  broader  uhderstahdihg  of  and  appreciation  for 
the  academic  and  administrative  goals  of  the  University*  and 
even  a  richer>  more  robust^  and  secure  mixture  of  hardware* 
software^  ahd^systems  for  the  University.     Syracuse  University 
is  fortunate  in  having  directors  and  professional  staff  in  its 
computing  divisions  who  have  the  ability  to  work  effectively 
and  sensitively  in  a  computing  environment  where  organizational 
barriers  frequently  move. 

The  contingency  design  does,  however,  present  a  leadership 
challenge  in  order  to  avoid  confusion  regarding 
respbhsibiiities^  turf  battles,  buck  passing*  and  other 
dysfunctional  behaviors.    Cooperation  and  cbmrauhieatibh  are 
essential.     Indeed  such  designs  need  leaders_with  secure  and 
generous  personalities^  leaders  whb  attend  to  their 
organizations  rather  than  bbserve  them  from  above,  and  leaders 
with  the  ability  to  share  power  and  the  credit  for  success  or 
failure.    Nbhtraditiohal  organizations  need  nontraditional 
leadership. 

A  Focus  on  Self  Reliance 

The  contingency  approach: applies  tb  programs  and  policies  as 
well  as  to  orgahizatibhal_design^    If  computing  is  to  become  a 
pervasive  eompbhent  of  the  academic  and  administrative  fabric 
of  the  institution,  and  it  must,  then  programs  that  encourage 
individual  and  departmental  self  reliance  are  indispensable, 
instead  of  adding  resources  exclusively  to  provide  central 
services,  Syracuse  University  targets  sbme  resources  to  support 
programs  that  produce  an  infrastructure  of  knowledgeable  and 
capable  academic  and  administrative  users.    Such  programs  have 
a  positive  spi Hoover  effect  as  the  more  knowledgeable  users 
support^  eheburage,  and  train  their  less  experienced  colleagues 
and  eventually  even  apply  pressure  on  those  who  are  reluctant 
to  adopt  new  techniques. 

Educational  programs  that  work  with  ah  en^       college  or 
academic  department  at  the  same  time,  such  as  Syracuse 
University's  Faculty  eomputing  Education  Program,  are  ah 
e£fieieht  way  tb  use  the  computing  center's  instructibhal  staff 
and  a  relatively  rapid  means  of  creating  the  desired  spill-bver 
effects  and  the  mutual  suppbrt  that  breeds  self-reliance. 
Programs  that  provide  learnihg  experiences  for  graduate 
students,  for  example  departmental  graduate  assistantships  that 
prbvide,  with  the  ebbperatibn  of  the  computing  center « 
bppbrtuhities  for  graduate  students  to  work  with  the  latest  or 
the  most  powerful  devices,  serve  as  ameans  bf  keeping  ah 
scademrc  department  in  tune  with  develbpmehts  in  the  ebmputihg 
center  and  eventually  lead  to  the  rcutihizatibh  of  the 
interaction  between  the  department  and  the  ebmputihg  center. 
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These  and  other  such  programs  require  a  policy  that  encourages 
the  aeaaemie  computing  center  staff  actively  to  reach  out  to 
the  academic  units_ to  form  these  cooperative  relationships  and 
a  funding  structure  that  supports  such  programs  by  redirecting 
funds  from  centralized  programs*  if  necessary. 

This  policy  applies  to  office  automation^  as  well.     If  the 
central  cdinputihg  center Vs  office  automation  resource  group 
attempts  tb_ provide  in  depth  consulting  and  support  on  an 
ongoing  basis  to  every  department  that  purchases  a  _ 
microcomputer  for  word  processing  and  other  business  functions 
itwili  quickly  become  overburdened  and/dr  overstaffed.  Here 
the  need  to  foster  self-reliance  at  the  outset  is  crucial.  The 
professional  staff  charged  with  supporting  of Ei^ 
must  learn  to  create  a  realistic  level  of  expectation  in  the 
prospective  micro  user  with  respect  to  the  amount  of  time  and 
training  it  will  take  for  the  individual  or  organization  to  be 
productive  with  the  new  device.    The  prpspectiye  user  must 
understand  the  need  to  have  someone  in  the  unit  who  is  capable 
of  acquiring  higher  level  computing  skill  with  the  hew  device, 
especially  if  networking  is  planned:^  and  for  the  brganizatibh 
to  Gonie  to  terms.with  the  fact  in  the  future  the  users  will 
need  to  devote  time  to  dealing  wiSh_ the  n^  If 
there  are  a  number  of  devices  in  the  organization  someone  will 
have  to  be  designated  as  the  knowledgeable  helper.  Hanagers 
are^ slow- to  acknowledge  these  new  pbligatidns  and  roles  within 
their  organizations  and  the  central  resource  supE)drt  staffs 
tend  to  be  myopic  about  gauging  the  learning  potential  and  - 
predisposition  for  failure  in  prospective  micro  users*  People 
who  are  hddkeddn^ the  power  and-capabin  the  microcomputer 

seem  not: to  pereeivethat  micros  are  an  inappropriate  and 
iinpossible-sblutidn  for  some  individuals  and  organizatidns ^ 
Setting  the_ "biggest  bang  for  the  buck-    can  lead  to  an  awfully 
big  bust  when  an  individual -dr  an  of ganizatibn  is  hot  ready  tb 
deal  with  the  technology.    We  heed  to  do  a^better  job  of 
formulating  institUtidhalpblieieis  and  standards  to  acknowledge 
that  there  is  a  range  of _appropriate_of f ice  technology  and  a 
range  of  abilities  of  organizations  to  benefit  from  its 
ihtrbduetion^    Nonetheless,  the  act  of  introducing  a  new 
technology  obligates  the  individual  and  the  organization  tb 
proceed  actively  toward  self  reliance  in  its  use. 


The  Library  and  Converging  Techhblbgies 


What  will  the  future  bring?    It  will  NOT  bring  a  merging  of  the 
library  with  the  information  Systems  and  Computing  division  at 
Syracuse  University.    Although, it  is  true  that  the  library  is 
moving  inexorably  closer  to  inf ormatidh  systems  in  the  services 
it  provides,  the  creation  of  ah  drganizatibhal  structufethat 
joins  twb  brganizatidhs  with  vastly  different  and 
personalities  is  an  artificial  and  perhaps  even  unworkable 
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soiutidn  to  a  problem: that  heed  hot  be  a  The 
contingency  approach  is  applicable  in  this  instance  also. 
Syracuse  Bhiversity  has  formed  a  Technology  and  Technical 
Serviees-Grbup  with  members  representing  academic  and 
administrative  computing  and  the  libraries  to  ensure  that  the 
libraries  are  able  to  provide  the  community  with  access  to 
information  and  information  services. 

The  answer  iS: to  encourage  flexibility  in  th  institution's 
organizational  culture  by  supporting  arrangements  that  foster 
mutual  support  and  cooperation.     The  support  must  come  from  the 
highest  levels  of  the  institutional  hierarchy.     The  cbhtihgehcy 
approach  works  when  directors  and  those  who  report  to  them  feel 
secure  enounh  in  their  positions  to  share  some  of  their 
authority  with  colleagues  in  other  divisions.     in  this  age  of 
technical  convulsion^  it  is  foolish  to  clingto  traditional 
designs  that  rely  bh_fixed  structures,  hinder  cooperation,  make 
any: restructuring  a  traumatic  and  disruptive  experience,  and 
will  hot  work  in  a  constantly  changing  environment.  Converging 
techhblogies  require  flexible  organizations. 
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mTRODycTmN 

the  computer  evolution  is  in  fuil  swing  in  today's  elementary  and  secondary 
schools  all  over  the  United  States.  It  has  had  ah  impact  on  colleges  and  universities 
wishing  to  remain  viable  educational  alternatives.  Institutions  must  consider  the  cost 
and  benefits  of  development  and  implementation  of  comprehensive  ebmputihg  pro- 
grams, facilities,  and  support  networks.   Institutions  eorrimitted  to  addressing  stu- 
dents' computing  needs  should  follow  a  structured  policy  process:  recognizing  the 
present  agenda;  forrhulatirig  the  policy  questions  and  developing  alternatives; 
adopting  and  implemehtlhg  a  policy;  and  finally,  evaluating  the  chosen  course  of 
action,  this  paper  will  help  Institutions  to  address  important  policy  questions  once 
the  question  "What  should  be  the  role  of  the  personal  computer  in  the  modern  day 
college  or  university?"  has  been  asked,  and  show  how  feedback  from  students  can 
help  evaluate  courses  of  action. 

LEARNING  FROM  OTHERS 

Literature  available  to  help  American  universities  and  colleges  develop  com- 
puting policies  is  limited.  Most  articles  deal  with  the  subject  In  general  terms,  typi- 
cally directed  toward  the  effects  of  computing  on  faculty  and  students  and  hot  the 
underlying  policy  Issues.  One  of  the  major  reasons  for  the  increasing  use  of  micro- 
computers is  the  belief  that  they  lend  a  more  individual,  personal,  and  flexible  ap- 
proach to  learning  than  do  the  traditional  classroom  methods  (Kulik,  Kulik,  and 
Peter,  1980;  Miller,  1983).  there  Is  support  that  students  will  want  to  Use  PC's  in 
various  ways.  These  Inciude:  to  rise  their  grades  (Mbdre  and  Baxter,  1983);  to  do 
word  processing  (Woolstdn,  1984);  and  to  better  meet  future  situations  (Misiaszek 
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and  Ybiirig.  1984).  Unfortunately,  these  and  other  studies  (Collins,  1984;  Kellle,  1984) 
do  not  ibbk  at  the  policy  impllcatlohs  of  PC's. 

Notable  exceptions  are  articlcss  5y  SII5ert  and  Green  (1986)  and  Donald  (1986); 
Gilbert  and  Green  note  that  "Gampus  efforts  to  acquire  and  integrate  technology 
raise  complex  issues  at  the  heart  of  academic  life.  These  efforts  also  Involve  sighi^ 
leant  costs"  (p.  35).  They  discuss  relevant  issues  and  Implications  of  computer  usage 
in  general  terms  and  provide  some  insight  into  the  problems  and  opportunities  arls= 
ing  from  the  computer  revolution  on  the  American  campus.  Donald  deals  specifically 
with  micrbcdmputer  policies  adopted  at  Virginia  tech.  He  cbhcludes  that  *The  stu- 
dent micrbcbmputer  prbgrams  at  Virginia  Tech  are  successful"  (p.  14)  but  at  the  end 
raises  many  policy  questibhs  which  remain  unanswered. 

WHAT  WE  Dm 

The  present  study  was  conducted  at  Virginia  Pblytechhic  Institute  and  State 
University,  founded  In  1872  as  a  land-grant  college.  Virginia  Tech's  2,600-acre  cam- 
pus is  located  in  Blacksburg,  Virginia,  and  presently  serves  22,BB0  students  with  a 
faculty  of  over  2,006.  In  1983,  Virginia  Tech  made  the  decisibn  tb  require  entering 
engineertng  students  tb  purchase  their  own  personal  computer  starting  with  the  Fall 
quarter  of  1984.  It  was  the  first  public  Institution  of  higher  education  in  the  cbuntry 
to  take  the  rtsk  bf  having  tb  face  strbhg  bpposlfion  from  potential  students,  parents, 
or  concerned  alumni.  It  is  prbjected  that  the  number  of  persbnal  cbmputere  at 
Virginia  Tech  will  increase  at  a  rate  bf  abbut  3,000  machines  per  year  (Donald,  1986). 

A  questibnnalre  cbncernihg  student  cbmputer  usage  was  develbped  and  ad- 
ministered by  the  Office  bf  Institutlbhal  Research  and  Planning  Analysis  at  Virgihia 
Tech  In  the  Winter  and  Spring  quartere  of  1986.  The  purpose  was  to  prbvide  pblicy 
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arid  decision  maimers  with  the  students'  perceptions  on  computers  at  Virginia  tech. 
the  wording  of  the  questibririaire  was  drafted  with  the  help  of  several  faculty  mem- 
bers active  in  computer  usage  matters  bri  cariipus;  Particular  atteritibri  was  given  to 
the  concerns  of  the  College  of  Engineering  and  the  Gbmputer  Sei€sric€s  Department, 
since  both  of  these  academic  areas  require  the  purchase  of  persbrial  cbmputers; 

the  questionnaire  was  mailed  to  a  random  10  percent  sample  of  students  whb 
had  been  regularly  enrolled  undergraduates  during  the  Fall  quarter,  1985.  tb  allow 
for  subgrbup  comparisdris,  all  computer  science  majors  were  surveyed  as  well.  A 
fblibw-up  pbst  card.  In  addition  to  two  more  letters  containing  copies  of  the  ques- 
tibrihaire,  weres  sent  to  all  riori-resporiderits.  An  Initial  mailing  of  2,149  questionnaires 
resulted  in  1,693  usable  respbhses  out  of  2,120  deliverable  questionnaires,  for  a  79.9 
percent  respbrise  rate; 

Fbr  purpbses  of  ah  bverall  arialysis,  a  10  percent  sample  of  the  computer  sci- 
ence majors  was  selected  frbm  the  studerits'  respbhses,  so  that  the  Ihstitutiohal 
totals  would  not  be  biased  by  the  bver-san^iplirig  bf  cbmjauter  science  majors,  the 
result  Is  a  total  of  1,244  responses  used  for  the  campus-wide  data; 

POUCY  QUESfrONS  AND  RESULTS 
Student  Chafacteristjcs 

A  fourth  bf  thbse  respbridirig  used  a  computer  at  home  while  in  high  school. 
Most  students  (56%)  Using  cbmputers  begari  in  high  schbbi,  while  over  a  fourth 
(27%)  first  used  a  computer  after  graduatirig  frbm  high  schbbh  Pribr  to  college  at- 
tendance, the  most  pbpular  cbmputef  activities  were  writing  software  (30%),  playing 
games  (23%),  and  running  commercial  sbftware  (19%);  Only  1  percent  have  built 
computer  hardware.  Nearly  60  percerit  spent  sbme  time  each  week  using  computers 
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in  high  school,  with  over  brie  In  ten  speridlrig  six  or  more  hours  jSer  wiift;  ©rily  21 
percent  of  the  respondents  attended  cbriiputer  courses,  camps,  or  workshops  prior 
to  college,  bUt  over  a  third  of  these  attended  two  or  riibre  sUch  activities. 

By  the  year  2000,  according  to  the  respondents,  it  will  be  most  important  f6r 
people  in  their  career  field  to  be  able  to  use  computers  for  statistical  analysis  or 
simulation  studies,  followed  by  data  base  management,  word  processing  or  text  ed- 
iting, electronic  communications,  and  computer  aid  design.  Of  lesser  importance  will 
be  program/software  development,  graphics  or  eomputer  art,  arid  spread  sheet  cal- 
culatibris.  All  of  these  areas,  however,  have  mean  ratings  closest  to  "very  important." 

Which  dienteie  should  be  served? 

*  If  students  are  required  to  purchase  a  personal  computer,  during  what  year 
(freshman,  sophomore,  junior,  seriibr,  graduate)  should  the  requlremerit  be  made? 

Thirty  percent  of  the  students  asked  repbrted  that  freshmen  should  be  required 
to  buy  a  perebrial  computer.  Only  a  small  percentage  of  students  felt  that  a  computer 
purchase  shbUld  be  required  after  the  freshman  year,  whereas  53  percerit  felt  that  a 
PC  purchase  should  never  be  required.  These  opinloris  were  heavily  deperideht  on 
student  curricula  with  applied  sclerices  riiost  supportive  of  PC  purchases. 

•  What  Iriipact  would  such  a  requirement  or  recbriirtieridatlbri  have  bri  erirollment 
and  recrultmerit? 

Donald  (1986)  repbrted  that  applications  actually  Increased  after  the  policy  tb 
require  a  PC  for  all  entering  students  was  Iri  effect.  Furthermore,  32  percerit  bf  the 
students  asked  reported  that  a  requlremerit  would  Iricrease  their  willingness  to  en- 
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courage  others  to  enroll  at  Virginia  Tech,  almost  nobody  said  It  would  decrease  their 
willihghess,  while  the  majority  responded  a  requirement  would  not  Irifluehce  such 
wiillnghess. 


What  provisions  siiouid  be  made  for  the  cumeulum,  equipment,  and  supply? 


*  Should  service  courses  or  tutoring  sessions  be  offered  on  a  regular  basis? 
Students  were  generally  satisfied  with  the  help  they  received  from  fellow  stu- 


dents, while  they  rated  their  satisfaction  with  help  received  from  faculty  and  staff 


somewhat  lower,  this  indicates  that  professional  help  should  be  available  to  the 
students,  either  In  course  form  or  through  less  formal  tutoring.  We  may  be  seeing  a 


lack  of  sbphistlcatlbh  on  the  part  of  bur  faculty. 


On  the  average  students  rated  data  base  management  and  electronic  communi- 
cations as  very  important  to  their  future  careers,  whereas  78  percent  reported  that 


they  spend  hb  time  at  all  bh  data  base  management  activities  and  84  percent  re- 
sponded they  have  hot  used  the  computer  for  electronic  communication.  In  the  areas 


of  program/software  development,  statistical  analysis  or  slmtilatibh,  and  cbmputer- 


alded  design,  the  results  are  equally  drastic.  It  Is  evident  that  In  those  areas,  new 


cburses  have  tb  be  develbped  and  offered  as  soon  as  possible. 
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*  Should  students  be  required  tb  purchase  or  use  a  personal  computer? 
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As  noted  eariier.  a  large  number  of  students  supported  such  a  requlremiht 
during  the  freshman  year.  Eighty-five  percent  of  the  students  asked  believed  that 
students  In  their  major  should  be  required  to  use  either  a  PC,  the  mainframei  or  both, 
while  73  percent  reported  that  they  would  buy  a  PC  if  it  were  "highly  recommended." 
At  Virginia  Tech,  the  College  of  Business  has  recently  advised  ihcomihg  freshmen 
that  the  purchase  of  a  personal  computer  is  very  highly  recbrhrhehded  and  access  to 
a  PC  will  be  assumed  for  couf^e  assignment  purposes. 

There  is  a  second  part  to  this  question.  Many  of  our  students  are  required  to 
use  computers  for  their  course  work  and  over  two  thirds  do  so.  At  the  same  time, 
about  one  in  two  find  cbmputere  useful  in  courses  where  PC  use  is  not  required.  In 
fact,  about  half  of  the  ebmputer  use  at  Virginia  Tech  Is  for  other  than  required  course 
use.  This  turns  out  to  be  some  two  hours  per  week  of  non-required  use.  By  far,  the 
most  typical  uses  are  text  processing,  prdgrammihg,  graphics,  and  games.  The  re- 
sult of  this  usage  is  that  most  respondents  reported  that  PC  use  improved  learning, 
grades,  and  piroblem  solving  skills. 

Those  who  would  make  computers  available  must  be  prepared  for  at  least  twice 
the  demand  created  by  courses  and  also  understand  that  lack  of  sufficient  resources 
may  be  seen  by  students  as  placing  them  at  a  disadvantage  if  they  do  hot  have  ade- 
quate ebmputer  access. 


*  If  the  Institution  or  the  department  does  not  require  the  purchase  of  a  PC, 
should  the  Institution  or  the  department  provide  access  to  PC's  through  computer 
iaboratbries? 

Almost  half  of  the  students  surveyed  use  a  PC  bh  a  regular  basis.  The  majority 
(66%)  take  advantage  of  the  printing  facilities  at  the  existing  laboratories  at  Virginia 
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Tecfi;  In  general,  students'  satlsfactldn  was  neutreii  with  regard  to  the  ^(ohvenlence 
of  the  labs'  location,  the  access  to  a  computer*  and  the  availalaliity  of  assistance;  0h 
the  average,  they  were  satisfied  with  the  dependability  of  the  equipment.  However, 
30  percent  of  the  students  reported  that  they  use  a  friend's  j=»C,  Indicating  that  they 
iargely  depend  on  each  other  for  cbrhputer  access. 

*  Should  it  also  be  required  to  purchase  certain  peripheral  equijameht  (printer, 
modem)? 

Only  15  percent  have  their  own  printer  and  20  percent  use  a  friend's  printer. 
This  places  a  heavy  load  bh  iristitutibhal  printers  since  over  half  use  computers  for 
text  editing  and  doing  their  papers. 

Virtually  nobody  owns  a  modem,  but  electronic  commuhicatloh  Is  seen  as  very 
important  for  the  future  career.  Clearty  the  iristitutibh  must  decide  to  provide  access 
to  modems  if  it  wants  to  make  it  possible  for  students  to  acquire  knowledge  about 
electrbhic  communication.  However,  at  Virginia  Tech  the  adrtiiriistratibh  already 
raises  cbhcerhs  about  Increased  mainframe  access  through  modems,  ebmptitertime 
is  expensive  and  easier  access  to  the  mainframe  causes  costs  to  increase.  Even 
without  a  significant  number  of  students  accessing  the  mainframe  from  their  dorm 
rooms,  the  number  of  modems  has  Increased  unlversity-wlde  causing  additibh&>l  fi- 
nancial and  mainframe-availability  problems. 

"  Should  the  same  software  be  required  for  all  students? 

Three  main  computer  languages  (BASIC,  FORTRAN,  PASCAL),  and  two  ftiairi 
dperatihg  systems  (DOS,  CPM)  are  In  use.  Software  usage  seems  to  be  discipilhe- 
specific  withi  for  example,  computer  science  favoring  PASCAL,  the  sciences  using 
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FORTRAN,  and  business  oriented  fields  preferring  BASic  as  thilr  main  programrning 
language.  A»  large  Institutions  It  seems  necessary  to  make  software  requirements 
department-specific  rather  than  trying  to  find  a  unlverslty-wlde  solution. 

'  Should  the  Institution  support  an  electronic  networR  for  student  computer 
communication? 


Virtually  nobody  owned  a  modem  at  the  time  of  the  survey,  and  the  vast  majority 
(84?/e)  of  students  surveyed  spent  no  time  on  electronic  edrtirfiuhlcatloh  while  using 
a  computer.  Yet  they  report  that  this  Is  one  type  of  experience  that  they  think  is  Im- 
portant. Before  an  electronic  network  should  be  established,  the  Instltutidn  must 
decide  on  the  availabriity  of  modems  or  other  related  cdmmuhlcatlon  software. 

*  Should  the  Institution  provide  the  student  with  the  option  or  with  the  require- 
ment to  buy  all  equipment  needed  from  the  uhlverelty? 

The  majdrity  of  students  own'ng  a  PC  (66%)  bought  the  machine  directly  from 
the  institution,  while  crily  7  percent  made  thsir  purchase  through  a  Ideal  dealer,  tess 
than  20  percent  bought  their  PB  from  a  ndh-local  dealer,  and  virtually  nobody  pur- 
chased used  hardware  from  an  Individual  or  ordered  from  a  mall  service. 

*  Should  repair  services  be  provided  by  the  Institution? 

Over  half  of  the  students  did  hot  use  any  repair  services,  while  about  30  percent 
used  and  were  generally  satisfied  with  the  services  provided  by  Virginia  Tech. 
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CONCLUSIONS 

The  results  of  this  study  support  that  geheraiiy  students  are  In  favor  of  a  policy 
which  requires  them  to  either  buy  or  use  a  personal  computer.  However,  many 
Would  purchase  a  PC  If  It  were  "highly  recommehded*  rather  than  required.  It  Is 
evident  that  If  ah  Ihstitutlbh  Is  cbhslderlhg  requiring  students  to  purchase  a  personal 
computer,  the  students  feel  that  the  policy  should  be  In  effect  at  the  beginning  of  the 
students'  college  career,  the  justification  of  an  additional  financial  burden,  effec- 
tiveness of  necessary  training,  and  usefulness  of  a  ?B  during  Dollege  years  Is  maxi- 
mized If  the  student  gains  knowledge  through  early  experience.  At  Virginia  Tech  the 
influence  of  such  a  requirement  In  the  College  of  Englneerihg  and  the  Department  of 
Computer  Science  was  positive  with  regard  to  the  number  of  applieatlbhs  received. 
Farthermbre,  a  rigorous  computer  policy  seems  to  encoui-age  students  to  speak  fa- 
vorably bf  the  uhiverslty,  which  has  a  potentially  positive  Impact  on  recruitment. 

The  data  indicate  that  a  variety  of  services  should  be  provided  by  the  Institution 
to  satisfy  hardware,  software,  and  support  heeds  If  computer  use  is  required  In 
courses,  the  requlreirieht  tb  purchase  PC's  creates  hew  areas  of  need  in  which  the 
university  must  Invest  thought,  time,  and  mbhby.  At  Vlrglhla  Tech,  the  students  cre- 
ated their  own  support  network,  to  a  large  extent  they  utilize  a  friend's  PC  and 
printer  and  receive  help  from  other  students.  Service  courses,  computer  iabs,  In- 
cluding printing  and  electronic  communicatibh  facilities,  sbftware,  and  repair  ser- 
vices are  all  part  of  the  evolving  needs  and  require  attehtibh  from  policy  makers  and 
admlhlstrators  alike.  These  needs  will  basically  be  dbuble  the  heeds  caused  by  re- 
quired use  In  class. 

A  future-Oriented  university  can  take  Into  cohslderatibh  its  student  dplhlohs 
when  facing  major  policy  Issues  which  directly  or  Indirectly  influence  all  bf  Its  stu- 
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dents.  Asking  for  student  bplnibhs  wili  not  only  Identify  direct  and  obvious  Impli- 
cations  of  the  to-be-adopted  policy,  but  will  also  discover  latent  or  implicit  needs 
which  otherwise  would  remain  unaddressed. 
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Appsmtx 

M&m  iWestions  For  Ft/tare  Research 

 One  study  cahhbt  address  the  multitude  of  questions  about  PC  use.  the  foHow- 

Ing  are  some  which  await  future  work: 


What  provisions  should  bs  iriiade  for  the  organization^  ;  ^ministration,  and 
staffing? 

•  Who  within  the  institution  should  have  the  respohslbility  and  authority  to  en- 
force the  set  policies? 

•  Who  within  the  inststutloh  should  have  the  responsibiilty  and  authority  to  en- 
force the  set  policies? 

•  Who  should  teach  the  service  courses?  Who  would  be  responsible  for  ade- 
quate tutbrlhg? 

•  How  much  additional  facuity  and  staff  is  needed? 


How  shoiiid  it  be  fahahced? 

•  Should  students  pay  for  a  required  PG  before  entering  the  institution? 

^  *  Should  the  iristitutlbh  provide  students  with  a  PC  and  compensate  through  ah 
increase  In  tuition?  What  would  be  the  consequences  for  the  avallabjllty  of  financial 
aid? 

"Should  institutidhs  grant  loans  for  the  purchase  of  a  personal  computer?  What 
would  be  the  flualificatlon  requirements?  Should  the  balance  be  paid  before  or  after 
graduation?  Should  there  be  an  Interest  charged? 

•  Who  should  pay  for  necessary  repairs  or  rhairiteriahce  of  hardware  and  soft- 
ware? 

•  If  the  Institution  provides  repair  services,  how  will  the  additional  spac4  and 
manpower  needed  be  financed? 

'jf  the  Institution  requires  or  offers  the  student  to  purchase  hardware  and  soft- 
ware directly  from  the  university,  should  the  Institution  offer  lower  prices  than  the 
open  market? 


Wfiat  provisions  should  be  made  for  evaluatibn? 

*  If  laboratories  wlii  be  set  up,  should  the  institution  (a)  record  the  number  of 
times  a  software  package  was  used,  (b)  record  the  number  of  students  using  the 
sen/lees  offered  (equipment,  tutoring),  (c)  determine  the  times  of  day  or  week  when 
the  majority  of  students  use  the  facility? 

*  Should  the  ihstltutibh  or  the  department  plan  to  conduct  surveys  oh  student 
and  faculty  computer  use  and  satisfaction  with  the  services  provided? 
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Planning  and  Information  Technology 

Fomard-ldolUng  insUtuUdns^  efTectJve  strategic  planning  feel  that 

they  can  anUcdpate  and  TOmpensate  for  changes  in  the  world  of  higher  educaUbn  rather 
than  waiting  for  the  iuttffe  io  happen  to  them.  Because  eiHectlve  plaimlng  is  complex, 
planners  waat  acc^  to  the  most  up-to-date  data.  lepers  in  this  track  dlscu^  ©cpefien- 
ces  it  planrffi^  for  the  future  of  information  technology  on  campus  as  well  as  how 
iitformatlon  technology  contributes  to  the  analysis  and  integration  of  data  necessary 
for  decision-making  and  planning  processes. 
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Putting  the  BuUding  Sleeks  Ti^etlier 
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Los  Angeles,  California  90032 


ABSTKACr 

Cal  State  L.A.  began  in  1985  to  fulfill  the  mandate  of  change  in  management  of  its 
information  resources  iy  hinng  a  Vice  F^sident  for  Informatibn  Resources 
Management,  reorganizing  existing  units  into  an  IRM  organization,  engaging  in  a 
detail^  integrated  partieipaawsttategic  panning  process,  and  initialihg  severS 
ve^  significant  projects.  This  paper  explores  Ac  st^s  taken,  problems 
encp^nt^wi,  ^ture  challenges  and  tec  mtical  succeM  factors  of  a  campus 
undertaking  such  activities.  Major  projects  for  the  new  organization  include  a  new 
AdDMms^tiye^ Information  Management  System,  an  integrated  voice/data 
telecbmmunicaflons  system,  over  800  new  ins&uctibhja  microcomputers  and  a 
variety  of  academic  minicomputer  projects- 
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I.  TheSettihg 


The  Cahfomia  State  UmversityJCSUXis  cdn^rised  of  19  campuses  that  enroll  more  than  325,000 
students,  served  1^  more  than  37,(»0  faeulfyl  and jpF.  Together  th^  make  up  the  largest 
"Umversity"  Jn  the  wofld.  The  extended  eSU  campus  stretches  1,000  miles  ftom  Hiimbblt  in  the 
north  to  San  Diegb  in  the  sbutti. 

Ite^^-^^tate  UmvOTi^,  Los  Angeles  campus,  founifed  in  1947  by  action  of  ffie  Galifoniia 
State_Lcgi^inie^Ms  be»ome  a  ccMaipicheiisiye  universi^  ofifering  prb^amKiijnore^than  50 
ac^^cmd  professional  fields.  The  six  SchoSls  of  th^e  Univeraty  house  a  total  of  49  academic 
depatments  and  serve  more  than  mOOO^tudeh&disttiljutedmnongaie  Schools  of  Business  and 
Ecor^rmcs,  25%;  Natural  and  Saaal  Sciences,  17%;  Heflthand  Human  Services,  14%-  Engineeririe 
and  Technology,  1 1%;  Att&anafettos,  10%;  and  Education,  5%,  with  another  18%  urideelaied 
majors.  Nearly  one  third  ctf  flie  University's  students  are  engaged  in  postbaccalaureate  study. 

EcKa^  &flOTffie^  Los  Angeles,  its  primary  service  area  is  eflmiedly  diverse,  economically  mixed 
and  enconqjassesmany  of  the  Los  Angeles  basin's  business»mdustry,  and  government  districts.  Cal 
Stete  L.A,  IS,  thus,  an  urban,  mtdticultural  institutibii  that  i&  somewhat  unique  vntliin  the  19^afflpus 
fSF  t^  "      of  the  most  multiKhmcjinivefsiaesin  ffie  lafion  ~  32%  White,  28%  Asian  Pacific 
25%  ffispanic,  1 1%  Black  and  4%  Amofeanfidians  an^d  other  non- 

studene  are  immigranticsidente,^wliae  another  5%  hold  visas  or  refugee  status.  One  in  six  students 
have  been  iiLtlie  Umted  States  fiw  less  than  six  years.  Six  of  ten  students  wbik  half-time  or  more 
and  over  hjBf  are  part-time  students. 

The  c^us  empjbj^  1,365  faculty  memlHsrs  aiuJ  908 JuH-tffie  sSflFm^bere.  Educational  and 
^r^.ce  needs  cmreiijy^are  provided  within  a  $75,515,540  State  fund  and  $16,458,220  non-State 
fund  budget  (FY  85/86). 

n.  A  Mandate  for  Oiaiige 

During  the Jastfew^are,  ^  SpeL  A.  has  been  developing  and  evolving  an  ii^rinatibaresomces 
miiage^nt  prog^Jo  support  the  UnivCTsity  nussion,  goals,^  and  objectives.  Most  sfliently,  a 
camp^^d^j^^ntial,  bhie-ribbon  ta^  fon?e  sj«nt  18  nSmths  exMJimng^c^pus  needs  and 
resources  for  information  technologies,  tti  FelSriiary  14,^  1984ffie  gixDup  suggested  that,  "In  oider  to 
assure  the  most  cff«aive  dq)loymCTtof icsburw  emrehtly  expended  on  information  resource 
functions,  the  Task  Foroe  recommends  ffiat  a  senior  level  OTce  for  Information  Resources  be 
permanently  established..."  ^ 

The  Task  F(m:e  was  asked  to  nj^eideteflSl^e«>mraM^OT  unit  should  look  like 

and  to  ideritify  fundi^ocaticHis.  Itd^tiveredi^fin^re^M  1984,  identii^g 

portions  (96)  and  budget  ($5.5  nuUton).  Affcwre\aew  by  >^yripus  campus  coristiments^^  the  search 
was  tegun  for  a  Chief  Mcnnnation  Officer  (GIO);  2  The  postti^was  a^ops^:  "Uirier  general 
direction,  tte  Vice  President  fcHJiifcniiiM^Resb^eeiK^  for  executive 

guijance,  ducstibJi,  and  pbEi^  f^aecrapdiehsiye  and  integr^Ki  Information  Resources  Program 
incliidfflgihef^os^g:  Adrmmtiative^Mmation  Managraemt  Systerm  (AIMS)  Development, 
Instruoiorii^  MedSa  asd  hi^n^     Services,  Information  Managetnent  SuppbftServices,  Data 
Pixxes^sirig  and  Network  C^)erations,  Telecommunications  Managemerit  and  Ad  Hoe  Systems 
Ir^lementatiotL" 


TlieJhfoitbatiori  Resbm^es  Mm  unit  wasSbu^t  to  life  by  the  President  in  July 

1985.  This  newlyHOcated  unit  is  one  of  less  tiian  200  such  units  among  the  nation's  over  3,000 
institutions  of  hiper  educatibn. 


CAUSE  86:  I^NROD^OLENeE  PAGE  i 

Er|c  137 


133 


Tteough  the  leadership  of  the  new  Infonnation  Resources  Management  unit  the  camn„c  h,c 

^^^^^^^^^^^^^^^^ 
^^^^^^^^^^^^^^ 

eampuswide  observations  and  commentary  and  ai^fomially  liStlid  ^ 

IRM  Orgahizajlonal  dChart,  Cai  State  t.A. 
Deeember  1986 


mMfimctions  are^^^pUsh^^  fourOTjdrorgaiiiatibnai  diiite^     Vice  Presidehfs  Office 

Academic  Supp^crvices^C^ticms.  and  Adiiiinis&tiyi  Suj^rt  sSiSIs  TmSol 

^^^i^^sis.]^ortog.TJleeommmucations.Ancill^ 

E^g^&cs,  Admmistrativ^Manual,  etc.).  Qff^  aid  Administtaave  ^^fine  An 

^^T^  '^^^^^i^'^^^^^^oaum^  is  planned.  TTie  ^^S^^^S  ofa 

ror  a^tanqatazed  tool       rfapphcations,  stress  the  partidpatbry  pridnfizaflon  of  sendees  tmsvide 

S?,;?f2i? "^"^'^  staSiardiSd  i^,  and  iSf S£c^ 
planmng  for  mformation  resources.  ouaic^iv 

V^  m^^o^ts  currently  are  being  developed  and  implemented:  Telecommunications 
Admimstrative  Conq)uting,  and  Academic  Computing. 
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Staie  LA  is  in  tiie  pitx^s  ei^mng  a  new  digital  teieconffiiimicatibns  syi^Si:  Tfeciiirent 

Qandalf  PACT  I^SdectOThKcd  Tht  Centrex  serves^proximatelyi^OO 

for  faculty  andst^ttsc.p.^te,„^       functions  over  a  tested paiS^^^^cablSt 
^^^poH^tdy45g,tenninals.  The  new  system  %dU  inte^  a  new^ce  data  switch  with 
^^BA^v^oosof  current  date  swifches.  The  new  diptalswitch  Based  system  (scheduled  for 
ei^er  m  Mfflch  1988)  will  support  approxiinately  3OT  voice  lines  plus  400  data  lines  Over  the 

Sl^SvJnSl  "?TrK^^^°^^^'^^^  to  suppoit  bdfc^ademic  and 

ad^uustrattve  n«5ds.  High  sp«rf  CQn^atta--to-computer  communications  will  S  wovi^  The 
n^oifc      support  X.25  ahdJoeal  area  networks  such  as  Token  Ring,  Starlan-SBNETand 
^pSties      ^  teraiinate  in  each  building  oh  campus  to  suppOTt  video 

'Refoundation  of  ffie  campus' existing  adm^ 

teehn^o©  Md  Amfang  that  are  over  twenty  ycais  old.  These  systems  were  designed  to^vide 
mfiMT^qn  far  the  administration  of  both  the  campus  and  the  CSU  ^stem.  using  an  elecfrbhie  data 
processmg  approach. 

The  new  AIMS  philo^phy,  ffiatof  an  liifOTmafion  UtiUty»  contrasts  with  the  eun-eht  "data- 
piwessmg  cnvi^nwm  ursweral  ways.  It  uses  impact  on  individufls  as  a  productivity 
mc^un»Kntentenc«i^oi5oajd  to  machine  cyclesi  while  shtfting  some  of  the  re^n^Uity  for 
sysiems^vej^nwnt  from  the  conventional  progranmingjtaff  to  a  ^ader-tesed^d-user 
community,  ms  utoiaQon  utiUty  inyolws  mtopive,  relational  databases  that  the  Universitv 
cOT^nity  ^wU  use  by  en^loying  system  development  tools.  pioductivity  tdbls^ahd  modefing  tools 
and  provides  for  tfie  develcqjmehtand  p^)etuafion  of  secure  c£ta  and  system  ihtlpity  m 
mformation  utthty  wiU  be  designed  to  provide  abase  for  administrative  systems  founded  in  new 
technology,  developed  m  new  concq)ts,  and  supported  by  modern  tools. 

The  Academic  Computing  Plan  and  strategy  are  based  upon  tiie  campus  course-by-course  assessment 
of  student  access  requirements  with  input  from  School  c^ttees  aAd  the  KM  feS^^sS 
coi^ttee.  TJese  mechanistns  wiU  ensure  ffiat  available  resources  are  applied  to  develop  a  target 
environment  tiiat  meets  specific  currieular  demands.  ^  ^ 

The  current  ®a<temie  computing  rawonment  consists  of  2  CYBER  maiiffiamcs  and  14 
suppintom^puta^.  As  of  June  1987.  that  wiU    428^tudent  woScstafions  with  plans  to  add 
anoto556  workstetions  by  1^1.  Local  Area  Netwoks  and  Wide  Area  Networks  are  b?Sg 
mstaHed  m  existing  labs  and  will  be  utilized  in  new  labs. 

Adequate  student  access  rrmst  be  p^a^  wfli  adequate  faculty  access.  Cal  StateLA 's  ebal  is  to 
provide  a  rmcrocomputer  based  workstation  for  each  full-time  equivalent  faculty  member.  ^  addition 
to  the  question  of  a^ss  to^chmes,  the  issues  of  access  ft)  training  and  development,  provision  of 
adequate  ongomgcoiKultation  s^ces,  and  provision  for  tiie  acquisition  of  appr^riate  software  to 
meet  instructional  needs,  must  be  resolved.  ^ 

in.  Begirining  tiie  Planning  Rocess 

Gmpusw^tep  range  planning  is  being  developed  simultaneously  witiitiie  IRM  unit  The  CIO 
ciOTendyJ<^  Ac  coordination  of  tiie  prwcss  for  tte  President  The  caiq)us  has  transitioned  fium  ah 
m^nal  rebound  jHtK^sstt)  a  strategic  oricritaHbrirKultm^^the^^^     of  a  formal  plannine 
raxlel.  Etoing  the  past  year  it  teemaebbvious  totheLqng  Range  Planning  task  Force  tiiat^ 
adoption  of  a  formal  plarmmg  metiio&Jb^,  which  has  faoyen  to  be  successfiil  in  other  higher 
education  envuDiunaas,  wo^  be  extremely  useful  at  Cal  State  L.  A.  Various  rSbdels  exiS,  but  the 
methodology  used  peihaps  most  in  successfiil  planning  endeavors  in  cblleges  and  univereities  has 
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Jf^E  *f  P         Ro»^n.ShirIey...":  5  llie  Shiriey  iethoddidgy  as  adapted  to  Gal  State  L  A 
calls  for  tfie  development  of  10  taetieal  plans,  one    which  is  IRM 

The       system  also  requires  information  resources  planning  throueh  its  annual  ramnnc 

are  made  as  cumculum  analysis  and  revision  takes  place  in  eaeh  of  ffie  ax  ScMs. «  J"™"""^ 

IV.  Avoiding  "Pec^le  Problems" 

^^tStoerii^  Q)lmni^  assumes  a  fiiidam«ital  role  in  molding 
^^ra^  M^pinted  1^  the  Academic  Senate;  two  arc  q)pointed    the  Vice  Pteadent  fa 
^^t^m.^^^^'  -meVicel^id^tforlSafionlesources 

"me  Fa^M^^OT  JRraouroes  AdvisDi^  ConimiHieis  dia^  ^tfi  ftc  followine 
rcg^b^W|g^toacadamcinfM^  on  all  academic  Dreiects^ 

m^m  of  uistnictional  pro-ams;  sug^  arcas  wherc  poKcy^y 
^^^^^^^S  ^^^^^m^^^m^mdm  of      ints;  aSlSsfon 
^^^'^^P^^STCSomsi^msappM(^  activities.  Tte  emittee  Seets  monffiv 

and^  nsra^topcopists^school  r^^nte^^^  aj^ted  by  the  Ae^^i^^Se 
^^"^^^^^^PP^^^'^S^^ccumScJm.  EachSchoouSSsaniRM 
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_  Cal  State  L.A.dC9mmlttieb  Stj-yeture 
for  Information  Resources  Management 


Thefi^mm&nB^sraiveK^^ragmKnt  Adninlstrative  Adveory  Gmiiimttee  B  dSa^ed  ^tfi  the 
ftdferong  respraal^w:  pro^^  cm  all  adnttnisirativftpQjft^  Analyas 
pp<Mt^i^>  d^elopmeni;  priiKitize  aimimsliativc  ^^^iatt  membCTship 

Cot  ffliimmsirativepngect  task  foiws;  dcyel<5)  nes^^^  suggest 
arras  where  poUcy  may  need  to  be  CTcaisd  or  reme^  mbmtora^nistrative  prefects  and  work  plans' 
and  assist  m  evaluatidn  <tf  IRM  units.  The  obmnntteemate  Wweekly  and  its  raefflbership  is 
dtrntimid  i^Ap^^^  ft«sident  for  Academic  Affaire,  Vice  Presidentfdr 

InfonnationResouroes  Alanagetnent.  and  Deans,  with  the  Director  of  Adininistrative  Support  Services 
SCT^g  as  ^cecufive  Secretary. 

Hie  Kfonnatim  R^ources  Managiiniait  Adv^ii?  Conuitittee^^^,  wKch  meete  weekly,  is 
compos«i  of  IRM  DircctcaSi  Assodate  Direct,  Sid  Senic^Man^ers.  mMAC  has  developed  the 
following  char^Si^cmphasiang  its  ih«a¥CTaeSiriaxlcey  areas:  assist  in  poli^  rwxininiendations; 
assist  in  pto»^&iraI  dev^^mett^  cm  ^jeration^  standards;  resolve^ 

probleinsiii  a&t^strative  areas  of  ccmcem;  develc^  resource  allocation  plans;  and  evaluate  RM 
opmttibns  and  ser^ces. 

Rq)Qrting  lines  and  pCTK>!mel  iteeds  are  driven  l^  defined  BRH  fuhctfchs  fiiflieplannmg  process. 
The  goal  is  to  achieve  a  fiOly  functional,  iiitegrated^r-s^^  Sevml  "new  fiinctional  nich:»s" 
including  data  adrmrustia  special  develc^ment  prog'ects,  and  maintenance 

niaiiageinent,  aU  woe  added  based  on  defined  needs. 

^oeJBe  OTj^oizati^al  needs  are  identified,  suppcmive  stnictures  ait  oeated  and^istmg^t^  is 
realigied  functionally,  the  fc»us  then  turns  to  recruiting 

which  the  campus  may  be  accustomed.  In  CM  StaieX.A.'s  ease,  some  ejdstin&vac^j^afiqns  were 
redefined  unmeet  urgemjcanqimfieftas,  andJ^^  (te^AssistoitVic^  Resident,  Data 

Base  AdmiiiistratOT^  ABiS  c^^  TSe^mmuriic^ons  K^ager)  will  add  critical  expertise 

to  tiie  campus'  res»w^J^e.  j^^  do  not  exist  within  the  organization 

&r  eximaple,  ac^eimc  CKmsuliants,  administruiye  user  liaisons,  systems  developi^nt  manager,  and 
main:'^iance  personnel,  as  well  as  a  cmiplete  teleccmnunications  infiastiticture.  There  akb  is  a  i^ed 
for  additional  student  lab  assistants  so  that  instnicticm^  cbinpuJiiig  1^  hours  rsay  ^increased  and 
new  labs  covered.  At  Cal  State  L.  A.  each  pc^itim  must  be  reiffidcated  eiSier  fioin  IRM  m  biiia 
campus  units. 
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IS^!        D^CTdture  was  cmsfeted  key  in  getting  ffie  newly  realigned  units  td  functioh  as  a 
^sivc^viaon.  IRM^eii^loys  an_adniiiustrattYe  model  ffiM  emhraces  the  con<»pts  that  nimagemeht 
pmai^y  dOTves  m  auUsoii^  firbin  Jfflowl^ge.^  and  achiCTrement*  and  that  d&bn  makini 

^2^  ^^  »le  prabg^wofj^mimsti^o^  is  most  effective  when  it  bceuriambniieople 
y^p^^'*^^,pffltJ<^w  committee  stmcttae  is  used  t©  providp  ovaall  emdan^ 
f(^m5plemena&OT_rfji^j»igccts,  A  matrix  approach  to  prbbl«n  saving  is  felt  to  be  most 
^SS^®  "^u^^^^^^^^y*.  Planning  that  I(»ds  to  thedeva^nscnt  of  goals  and  measurable 
objee^ves^ach  then  are  aj)pro^tely  evaluated  is  emphasize  Tfe^woik  in  decision  making  and 
mgomg  OD^on  wthm_the  unit  and  with  other  br^ii^onal  units  is  essential,  the  imiKStanle  of 
^^^autton,  a  balance  te^een  btpmzatibnal  and  indiwdual  needs,  rewaids  tied  to  pi^efive 
f«ifoiTnanc«,  and  the  na?e^^  for  p«sbnalihtepQf  are  recognized  as  elements  inte^  to  good 
administration.  SeniOT  staff  is  encouraged  to  maintain  an  "open  door"  pbUey,  and  oSbudsferson^  are 
employed  to  promote  goodwH  and  a  results-oriented  ope^  a  omDaaspcrson.  are 

V.  niePIaii 

3lK_^vdo^CTtoftheD^Strate^c  PI^  ^  Shirley"  model,  ^e^del 

as^^tei  to  IRM,  caUed  fOT  an  analysis  of  seengffis.  weafaicsscs,  and  environsiental  treiidstd  feed  ' 
am^lung  process  rdatmg«teraal  ^^rtunities  and  constraints  to  internal  stterigflis  and  values 

^L^^W^^^^^^^  '^W^^    an  exteiKied  missibn  stat^^  the  delineation  of 
cheritele,  the  ^velopment  of^t^s^and  olgectives,  and  the  essblisliment  of  an  aroSpiatc  progr^n 
service  mix.  These  parameters  dien  formed  the  basis  for  guiding  the  development  ofindividuff unit 


IRM  Planning  Model  for  Cal  State  t.A. 
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19  tiBfids,  si3t  strengths,  and  eight  weaknesses. 

»l<«,whwh  mq)act  the  institution's 

mcicasmgly  wa^m  QUmcula  and  flie  tea£»m^^  Decacases  iaiSifional 

^iS"^^^^  ^^S^l^^^i^"^^"^^^^  in  a  need  fw  more  effetaivfradmims&ative  processes 
and  productivity.  R^ffly  advancing  technologies  are-fostering  ina«a^  fihk^es  fetween 
unB«tsiti«^^tty.^Hmiw^  capacity      continue  to  grow.Mosing  sofSraie  developers  to 
m^a^^fe^cr^n^y  jwwcrful  K  ftware  tools.  The  rates  cff  Sm  and  software 

and^advratrfOTnvetgingtwhnolo^  Growing  ' 

tawobas  rfrarcasmgly  s^histicatai  uscre  Ml  heee^teteexpmdcd  t«hniral  and  consultative 
si5)j)OTt.  Etiucal  and  1«^  issues  regarding  flie  uses  of  infOTcnation  technology  will  demand  uiereasing 
institutional  attention.  Tbt  continuing  inpct  of  the  divestiture  of  AT&t  will  result  in  incremental 
increases  m  telec(nimunicati(»s  costs. 

Ctefeof     most  p^u^^firo^sj^ntified  is  the  Uniyorsity's  de^y  felt  and 
need^^ITOvcinfOTmation  resouiws.  The  new  mMOTganizaflffli  ihstitafionalizes  an  approach  that 
recognizes  irfotm^pn  as  a  basic  restssce  whiehreqiffles  cffe^^  Hie  backbone  of 

the  campus  futoc  data  netwtak  is  a  hew  inte^t^vdc^lata  telwommunication  system  now  in 

^'^^  has  a  lietBtihi/Suptt-rattnicon^uter  oiviroiTjiient  piiniarily  far  academic 
usa^.  The_  AIMS  comnntment  jwlt  hmg  a^gnificant  increase  in  the  quality  of  the  canpus 
gfflmsii«ivc«puting^5^^  KM  staff  is  weU-<^ucated  and  mofivatei  ExisSng 

nUJ  phyacalfeetfattesMC  afcxiuate  fw  the  current  environmenL  Throup  ite  cMaKUty  to  produce 
to^  quafaty  media  naatOTds  and  its  cxtaisive  media  software  ©aieetion,  Media  Swvaces  agists  the 
Umversity  m  mamtaining  a  strong  institutional  position. 

Wcalmcsws,  once  identified,  jsovide  a  f^ns&r  ffiM^fion  and  coirective  measures  For 
exam^c,  communication  chamels^BbflifomMi  andinfpnnal  -  so  necessaiy  for  success  ui  KM  - 
need«i  signitot  iinprov«incht  (ffiNLbcgan  puBUshing  the  IRM  News).  Canroiiswide  stendards  for 
tedware,  saftevare.mdacurity  are  n^ed<IRMAC  became  the  fOTum  for  eoeSffinatibn). 
Admiiu^B«OT0^rra  wercinadequate  and  many  written  inoceiurcs  didhdt  ^t  faddressed 
ttaoi^^^tS^  Jlieinv^anerit  of  the  Uniyiasity  consnunity  <i.c.  ettd  us^JitLtiie  develOTment 
ca  me  i^  j^i^un  (Le^mronnaticn  teschnology  projects)  largely  has  been  inadajuate  or 
ma^g^ate^emgaddres»d    tise  committees).^  inte^faim^^^h  ^hnology 
^ntramce^pit>gram  including  inedia  miawomputers.  terminals 

and  pcnj)heral  devices  is  needed  (A  piloLumthas  justfesn  estoblished).  The  CYBER  mainfiame  ' 
OTn^uter  is  inad«iuate  for  administiative  newfe  (Addressed  in  AIMS).  The  Gandalf  Port  SeleetOT 
Ne^c^  IS  inadequate  to  meet  future  data  transimssion  n«ds  (Addressed  in  die  telecommunications 
project). 

^^^^4'^-  and  goal  statements  arc  long-range  itihatmc.  while  ffie  o§ecfives  are  stated 

in  trams  (tf  the  fiKal  yrar.  The  IRM  mission  in^jides  stateroehte  ihwlving  service  deliwry  smicture 
^NWMnce.^and  ducctiqn;  service  rcsi»nsibilitics  mdoHiptidns;  and  responsibilities  to  IRM  staff.  ' 
As  is  ai^nic^nate.  Cal  State  L.A.'s  mission,  gbids,  aM  objectives  are  documents  upon  which 
campuswide  consensus  is  sought 

2»e_p^SyjttBaOT^ffieJKM^^        at  Cal  State  L.A.  is  tofostCT  die  eoininuitica^^  process 
ctf  flieihstitutibn;  to  provide  planning  and  technical  guidance  in  the  iatepaticm  a  varied^  hew,  and 
existing  can^us  information  tochnolc^e^  andJd  is^wdc  fe^sKp^  ttte  effiarat^    effective  use 
of  a  vital  univsrsi^  lesc^iree  -  iiifariimti^.  fi^^  Juh^i^tal^ptnpose  i  joprovide,  within  the 
c(Hitext  of  die  Univemty'smission.  dte^^testqu^ty-^b^^im^fflsra^  campus  community 

diat  sdldcated  iesdurces  wffl^^w.  IiLinDoyidmg ^mces Jo  su^rt  instruction,  research, 
admuustratibii^and  pi^outi^  with  implicit  accountability  to 

its  cfiehtSe.  KM  is  consnit^  tt)  develop  human  as  well  as  technolojical  resources.  In  so  doing  it 
eeotinuaHy  sedcs  ways  to  fiirdier  die  goals    the  campus  and  the  CSU. 
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T^sua^ss  of  I^plMi^i^is^^ 

I»o«?ss  Md^admgAEOttcal  integration  of  the  IRM  plan  into  ffie  campu^SSateac  Plan  A 
recopiMdieedto  in^we  Ac  d«asion  pnscess  is  adarcssed  Ijy  ensunng  iliat  decisions  are  made 
^ty  ^tfiemostapiHopriate  level,  and  ivitti  a  view  to  the  interests  of  the  institutibii  as  a 

wtote^  rescH^^  beyond  tae  efficient  and  effective  use  of  existing 

re^s  to  cultt^^tion  of  an  IRM  a-gmz^on  "caltore".  IRM  has  made  a  major^^tment  I 
r^ve  not  o^y  the  quantity  and  quality  of  services,  but  also  to  maintain  an  ffimment  between 
|smces  Ho^ed      thosc^^  wScfi  isensun^^  establishments  evalui^^Ss 
Smooth  de\«J^m^  and  ^cndon  of  broadbased  IRM  support  systems  such  as  telwommunicatidns 
A^i^^pus  telev^  astern,  and  central  computing  S)^teS 

^d^objecttves.  There  are  20  stated  goals,  bdls^  by  85  specific  objec^S^^^  sSal^l 
VI.  Challenges  and  Opportunities 

A  number  of  challenges  faced  the  new  IRM  unit  at  Cal  State  L.A.  as  it  implemented  a  change 
meuiodolo©r.  _Jhemefiodolpgy  fecihtated  transitidn  fiDma  p^pofdiyww  units  to  an  IRM 


Old  umts  wwereshaped  intancw  IRM  components  based  on  the  functions 
^t«!^thcteam.  m results v^^mm^ in Ae IRM sS^H^ 
^ew.  Comments^andsuggcstons  v^  where  apprapriate,  and  the  new  IRM 

organization  began  anplementafion  of  an  infoimatfon  resource  sSiaganent 

^i^h  stratcgiesrcquire  a  clear  and  concise  idea  of  the  target  environment  They  must  be 
^^l.l^^'Sc.^iwS  b^andtechnologicaUy  soSd.  At  Cal  State  L.A^  toth  smffing  and 
^^i^f^l^J^^'^^u^  ^^^^  resources,  so  it  is  imperative  that  IRM  manage  its  resofes 
SLtenS  "^^^^^  guided    IRM  are  productive  and  stend  up  to  ttetest 

Jtt^^l?!;^ nindingprofile  is  somewhat  unique.  Sources  of  funds  include  direct 
allocations  to  IRM.  aUocations  from  other  units  on  campus,  lottery  funds,  research  funds 

^  CSU  Television  Network). 

^,  raa»  ftm  a  finite  budget  over  which  IRM  has  canted,  expenditiires  for  IRM  are  a  complex  web 
^Fs^ircw  under  a  number  of  conteol  umts  which  must  be  mixS  and  matched,  negotiatS3 
coOT^ted,  managed  effectively  Ma  ^Bcientl^^and  martialed  toward  meeting  thiinffflmation 
resource  goals  of  the  campus.  A  primaiy  distinguishing  factor  is  die  "institutional"  budgetary  thrust 
undertaken  by  IRMas  eonteasted^  amore  common  "departmental"^ptingp^^^ 
fi  fiSf  new  instructional  microconjiuting  laboratories,  for  example,  required  Schoolfimds.  IRM 
tunds.  Lottery  funds,  donations,  and  equipment  fiinds  to  implement  Pulling  togetiier  these  diverse 
mapnzed  die  u«  of  available  dollars  and  resulted  in  high  impactlab^ories  othav!dS 
unfiindable.  Indus  manner,  IRM  is  gaining  experience  with  "pushing  the  edge  of  the  envelone" 
Arough  creative  strategies  and  packaging  investoents.  ^        s  ccuvwupc 

Vn.  Conclusion 

Factors  critical  to  the  successful  implementation  of  IRM  at  Cal  State  L.A.  are: 

TOP  MANAORMENT  S^ff  PQBI:  The  recommendation  to  establish  an  IRM  came  fiom  a 
^Mdcnnal  taskforee.  Commitments  by  the  President,  Vice  President  for  Academic  Affairs,  School 
oeans,  Ltepartment  Chairs,  and  the  Academic  Senate  must  continue  and  intensify  as  questions  of 
Umversity  mission,  campus  policy,  and  resource  allocation  visavis  information  resources 

are  confronted  A  commitment  from  the  CSU  is  necessary  as  Cal  State  L  A.  moves 
lorwaia  with  AIMS  and  die  tdecommunications  projects. 


CAUSE  86:  PENROD/DOLENCE  ^  .  .  PAGES 

erIc 


140 


ERIC 


PROJECT  IjEAj^ESm-  '^^emop^oaryje^ei^ment  pitgects  for  IRM  aie  ffie  diStai 
*^lf»'°^°»»nications  system^  ffie  Adnrinisttative  Inftraation  Management  Systan:  Each  ra^lect 
^  ^^^y  n^vdy  ona  t^  ^  comj^^  Staff  and  users.  Success  isdraenSm 

upon  eafC5>us  ecmstituents  taking  an  active  tole  in  planning  aiid  implementatibn; 

Pj^TIgffATlVE  PLANNB^:  The  IRM  unit  must  coriHhoe  to  build  upon  the  strong  particitjative 
planning  infrastnictme  already  established.  ^ 

SIGWinC^WrySEg  HWOj-fVES^Prr:  PM  rnust  rely  on  continuous  user  input^d  evaluafioh  to 
^<^S  sl^^^^  provided  meet  user  needs.  Users  also  have  a  rcSponsiKlity  for  Seefing  their 

gPygftTIgN        TRAINING:  The  campus  must  commit  to  significant  Saining  of  all  users  -- 
faculty,  staff,  and  administrators.  e  ^ 

g^OCPSS.  POUCY.  ANDPRQ^DHRF.  BPVFT  nPMFNrr.  IRM  must  derive  a  fiiU  methodology 
tor  developing  iwpccSs,  pbhcy,  and  procedures  vis  a  vis  infonnation  resources  management  and 
qjpbcations  developmeht  * 

^|t|p^g()piITNTr^  Key  to  Jhesuccess  of  the  Cal  State  L.A. 

a^^TdecOTnmumcations  Systeni  is  the  abiUty  of  ffie  campus  to  establish  and  support  a 
telecommunications  organization  appropriate  to  ffie  needs  of  a  utility  which  the  campus  is 
in^lementmg.  f  o 

FPNPINgJg^temal  aPd^lPtCTaO- information  utility  wfllinvblve  significant 

^^^^  f  theenvelope."  Fundmg  fbrielecoSSuHications 

and  partial  AmS  fondmg^has  teen  secured  ftom  the  CSU.  GbriHhuing  operafing  resources  for  these 
systems  must  teproyided  by  the  campus.  Intaeased  resources  flso  must  be  made  available  to  the 
I^A^  ^  Departments  and  the  Library  to  implement  the  significant  information  technologies 

The  development  of  ari  IRM  progtamis^  evolutionary  path.  At  Cal  State LJi.  we  have  hadthree 
organizational  charte  ina^e^.  TSe  next  stage  in  the  evolutionaiy  process  isa  change  in  ihrust  fiom 
setting  up  the  organization  ^tc<»ng)lished  this  past  year)  to  the  campuS  implantation  of  new 
systems^(af^us  for  flic  coming  year).  On  the  more  distant  evolutionary  horizon  is  the  establishment 
an  mfoimation  utihty. 
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ABSTRACT 


The  University  of  Michigan  has  embarked  on  a  major  effort  to  transform 
its_  information  technology  environment  to  one  which  is  Setwork  centered 
workstation  based,  server  enhanced,  and  software  integrated.  This  visiori 
Is  widely  accepted  on  campus,  but  its  viability  depends  to  a  large  extent 
on  creating  an  iiifdnnattbh  network  which  ties  together  the  various 
computing  resources  now  in  use  by  the  University  community. 

Past^ planning  activities  5f£he  Office  of  Administrative  Systems  hive 
resulted  ^  in  ^the  development  of  centralized  data  bases  supportine 
operational  activities  and  providing  valuable  information  to  departments 
support  for  acquisition  and  use  of  ^personal  computing  resources  and 
office  automation  todlsj  and  the  development  of  an  integrated  voice  and 
data  network^  This  paper^  will  discuss  the  evolution  of  the  Office  of 
Administrative  System's  planning  direction  and  its  focus  for  the  -oming 
y||r  ^  on  asslstlng^^Be  academic  departments  to  plan  aSd  implement 
effective  use  of  information  technpld^.  Included  will  be  a  discussion 
of  the  organizational  and  strategic  issues  addressed  in  the  plan  as  well 
as  the  specific  user-oriented  services  required  for  its  success 
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PUiKNiNe  FOR  ADMINISTRATIVE  COMPUTING 
IN  A  NETWORKED  ENVIRONMENT 


FOReES  OF  CHANGE 


Computing  technologies  Save  become  critically  impbrtaht  to  universities 
and  colleges.  It  fias  been  said  many  times  that  ours  is  a  knowledge 
industry^^and  our  business  is  information.  We  create,  manipulate,  store 
and  distribute  data.  Computer  technology  has  become  an  integral  part  of 
our  world  because  it  allows  us  to  do  all  of  these  activities  faster,  more 
efficiently^  more:  effectively, _inore  accurately  and  sometimes  for  less 
cost.  However,  because  of^oor  very  dependence  on  computers,  developments 
in  computing  and^  telecommunications  drive  change  affecting  our 
organizational  structures,  our  ins true tibhal  and  research  methods  and  our 
management  systems.  Many  factors  over  which  we  have  little  control  are 
influencing  the  direction  and  the  amount  of  change  which  in  turn  mUst  be 
integrated  into  our  brgahizatiohs . 

First,  there  are  several  exteraai  factors  which  push  us  toward  altering 
our  ^yse  and  approach  to  information  technology.  Initially  and  most 
significantly  is  the  rapidly  developing  technology  which  may  seem  to  eo 
through      "generations"    overnight.:     The    day    of    the    laree  standalone 
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^  -  ti   "  o"--    of    the    large  standalone 

mainframe  Is  history.  Today  networks  are  the  key  to  delivering  computing 
power^and  communications  capabilities  to  the  desk  top.  Digital  switchihl 
technology,  new  wiring  schemes,  standardized  protocols  and  communications 
models  allow  for  the  deslin  and  building  of  products  which  mOve  data  as 
weii_  as^  voice  and  computing  power,  to  wherever  the  User  desires 
Workstations^ are    becoming    increasingly    faster    and  inore  powerful .  The 

^  "^^^^y  at  a    cost    that    is    no  Ibnger 

prohibitive.  The  exls^ence^of  wordprocessing  packages,  electronic 
spreadsheets  and  database^management  appllcatibhs  mean  that  almost  anyone 
can^^ justify  the^  use^  of  a  microcomputer.  All  of  this  technology  is 
|iV^ilable^at  a  price  we  wouldn't  have  believed  possible  in  1950  or  iveh 
1970  The  cost  of  the  hardware  is  decreasing  by  a  factor  of  ten  every 
decade.  As  technolo©r  becomes  less  expensive.  It  can  be  Used  more 
intensively. 

^^^t  '^^Pid  change  in  technology  is  the  fact  that  the 
competition  for  the  student  enroilee  is  intenslfyihg  among  the  top 
colleges  and  universities.  In  order  to  remain  viable  it  becomes  clear 
that^l  university,  with  pretensions  to  superiority,  cannot  maintain 
Itselt  and  ignore  computers,  networks,  workstations  or  application 
software.  '^'^ 

Within  the  University  of  Michigan  tfii    fSliowing    changes    are  occurring 
The    Information  Technology  Slvis ion  (ITD)  was  formed  almost  two  yeaSs  ago 
in-order    to    draw    together    the      resources      of      the      academic  and 
adminlstrattve    computing    centers,     the    Merit    Network    office    and  the 
Telecommunications      Systems      office.        This      consolidation     and  the 
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appbirttmeht  of  a  "computer  czar"  fias_fQcused  attention  and  resources  on 
planning  fbr_  and  .using  of  information  technology  in  all  areas  of  the 
University..  Even  before  the  organizational  consblidatioh^  the  University 
embarked  on  a  "smaller  but  better"  approach  resulting,  in.budget 
reallocations.  This  prograin  has  compelled  faculty  and.  administrators  to 
look  to  savings  through  the  use  of  computers.  Further,  it  has  made  them 
even  more  critical  of  the  cost  and  effectiveness  of  central  computing 
resources . 

Two  years  ago,  the  .University  decided  to  become  its  own  telephone 
company.  The  installatlonof  a  new  multi-million  dollar  switch  with  all 
hew  wiring  .and.  telephone  sets  is  complete  and  operational  on  the  main 
campus  in  ten. Arbor_  Along  with  providing  digital  voice  capabilities, 
capability  for  simultaneous  digital  data  transmission  is  how  provided  to 
each  office  via  a  dual  telephone  jack. 

After  Id  years  of  develbpmehtj^  the  central  administrative  databases  are 
readily  available  for  use  by  all  university^  school  and  college 
administrators.  The  user  cpmmuhity  Is  .aware  that  computers  are  very 
powerful  and  can  do  " alios t_.aT^ thing" .  Consequently,  we  must  either 
provide  easy  access^tb  centralized  university  data  or  the  users  will  do 
on  thelr.own  .using  microcomputers.  Messaging  systems  are  in 
widespread  use  as  evidenced  by  a  new  Provost  and  Vice  President  .f or 
Acadeilc  Affairs  who  communici:r.r  3  almost  entirely  using  electronic  .memos 
andmessages .  the  lesson  here  i-  that  the  demand  for  access  to  Messaging 
systems  will  increase,  as  will  the  demand  for  bridges  and  gateways 
between  the  various  systems  how  in  use. 

At  the  University  of  Michigan,  we.  have  attempted  to  respond  to  these 
external  and  internal  forces  of  change  by  instituting  a  wide  range  of 
services  and.  programs .  These  greatly  affect  the  academic,  and 
aaministratlve_  staff  as  well  as  the  students.  These  programs  currently 
Include  providing  public  micrbcbmputer  facilities  for.  members  of  the 
University  community ^  prbvidlhg  request. accounts. for  staff,  faculty  and 
students  on  the  academic  mainframe  computer^  providing  a  pu£chasing 
mechanism  fbr  selectefl.ilcrbcomputers;  utilizing  software  purchase 
agreements;  creating  partnerships  with  vendors  to  integrate  their  diverse 
products,  within  the  Information  technology  environraeht  of  the  University ^ 
providing  training  and  educational  opportunities  for  the  entire 
University  community;  and  providing  a  wide,  range  of  specialized  and 
general  consulting  services,  as  well  as  bther  projects. 


PREVIOUS  PLANNING  ACTIVITIES 
Hahagemeht  Ihfbrmatlon  Systems 

Planning  for  a  Management  infprmatiph  System  at  the. University  dates  back 
at  least  as  far  as  the  mid- 1950s j  the  "take-off"  to  sustained  systems 
development  did  hot  occur  until,  the  early  1970s.  the  key  elements 
shaping  this  .development  were  the  organizational  structure,  the 
technological  constraints,  and  the  funUirig  mechanisms.  Unifying  the 
whble  was  a  vision: 
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"a  Management  Information  System  is  ari  assemblage  of  people, 
services  ^  and  devices  forming  a  network  for  the  purpose  of  _ 
producing  and  delivering  information  heeded  by  managers^  The 
Information  produced  must  be  reliable  and  suitable,  and  must 
meet  the  needs  of  University  administrators  at  all  levels  in  the 
administrative,  academic  and  auxiliary  -aits.*  (OAS  Report  1974, 
p.  5) 

By  1974  the  University  established  eh  organizational  structure  to  define 
needed  database  and  systems  development  and  recommend  priorities.  The 
key  participants  were  the_  Supervisory  Groups  and  Task  Forces  Which 
recommended  priorities  _for  development  and  reviewed  designs  for  specific 
projects.  Significant  attention  was  paid  to  ihter-bffice  compatibility 
and  interfaces  between  systems. 

In  _ addition  to  the  organizational  structure^  other  strong  centralizing 
forces  were  at  work:  the  size  of  the  databases  being  contemplated 
required  a  mainframe,  acquisition  of  mainframe  computers  was  controlled 
centrally,  and  development  costs  of  approved  projects  were  paid  for  from 
central  University  funds. 

While  the  loSi^  ^ange  goal  of  the  Office  of  Administrative  Syitems  (OAS) 
has  always ^been  to  provide:  support  for  the  operational ,  management  and 
planning  functions  of  the  University,  it^was  noted  in  a  1978  study  that 
the  database  development  has  been  treated  more  as  an  end  in  itself  than 
as    the    means  to  better  management  decision-making. " (OAS  Report,  1979,  p. 

This  situation  was  clearly  not  compatible  with  OAS  owh  defini:ion    of  its 
goals  and  mission: 

"to  serve  the:  administration  of  all  units:  central 
administration,  the  schools  and  colleges,  independent  academic 
units,  and  auxiliary  organizations."  (OAS  Report.  1974,  p.  5) 

Th|  result  of  observing  this  dichdtdfl^  was  that  OAS  tu^Sed  iti  planning 
efforts^  towards  providing  centrally-maintained  data  in  usable  form  on  thi 
desktops  or  the  decision  makers  in  the  schools  aSd  colleges  This  has 
proved  _ a  challenging  task.  We  now  are  beginning  to  see  that  a 
combination  of  new  terhhdldgical^posslbilities  and  new  funding,  as  well 
as  a  shifting  of  the  organizational  focus  of  OAS,  will  allow  us  to 
complete  the  task  we  set  for  ourselves  two  decades  ago. 

Office  Automation  and  Personal  Computinj^ 

Puring  the  late  seventies,  it  became  apparent  that  6ffice    automation  was 
becoming  ^ a    viable    option    in  :  the    data    processing  arena.     In  order  to 
ensure^    integration     with      other     University      information  systems 
comprehensive    functionality,     and    an    appropriate  level  of  autbmaticity 
OAS  embarked  on  the  task  of  automating  the  office    within    the  University 
environment         The      outgrowth     of      this      planning      process    was  the 
implementation  of  a  scheme  which  provided  for  the    purchase,  installation 
and:   support    of    Wang    tabs,     inc.    OIS    Shared- resource    systems  OAS 
t""^^^^^^^  ^  °"°^er  of  OiS  CPUs  and  placed  them  in    buildings    on  campus 
Departments    purchased  their  own  wbrkstatlbhs  and  printers,  and,  in  returii 
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for^  an  initial  hddkup  charge  and  a  mbntfiiy  maintenance  fee.  were  provided 
tree  training,  systems  aiid  software  maintenance,  and  connectivity  to  the 
administrative  mainframe. 

The  Personal  Compute^^  Revolutionized  the  wbricihg  envi^SSieht  for  data 
processing  everywhere  and  the  University  of  Michigan  was  no  exception. 
Purchasing  agreements  were  signed  with  four  different  PC  vendors.  Zenith. 
IBM.  Apple  and  Wang,  which  provided  for  the  sale  of  large  volumes  of  PCs 
very_  inexpensively  to  University  Faculty.  Staff  and  Students.  Supp5Rt 
services  were  .established  for  faculty  and  students  th^ouih  the 
Microcomputer  Education  Center  (MEC) .  a  joint  venture  of  the  academic 
computing  center  and  the  School  of  Educatibh. 

Plahhihg  for  Voice  and  Data  Networks 

Planning  for  University  wide  data  c5i5unications    r.etwbrks    began    in  the 
s.    ^Sfveral  planning  groups  consisting  of  faculty  and  administrators 
were  established  and  the  final  report,  issued  in    1983.    Recommended  that 
m^ti  teohn^?  _be_^_: developed:   as      a      geographically  broad-based. 

5ulti- technology    backbone    network    under    the    management    of    a  singli 
organization."    Concurrently  with  the  issuance  of  this  report. 
OAS  decided^o  proceed  With  the  installation    of    a    WangNet    local  cable 

Soineftin.  ^^K  fi^f^'"'  cables  plus  a  fiber  optic  .leKe  were  instable! 
connecting  all  buildings  on  the  main,  north  and  south  campuses. 

^^''''^^^^^^J^m  the  eaRly  I98es  sparked  a  desire  to  inviitigate  the 
possibility,  of^replacing  the  existing  university  telephone  system  Thi 
first  step  in  this  process  was  the  formation  of  a  Voice  Systems  llsk 
.K.if*"-  f  ring  of  1983,  vhbse  ..embers  were  charged  with  th^ 
responsibility  of  identifying  the  specifications  for  a  new  tiSphohe 
system.  As  a  result  of  the  effbrts  of  this  task  force,  it  wJ  decided  to 
move  toward,  the  implementation  of  a  University-owAed  and  operate! 
telecommtinicatton  system. 

C0MPUTING  RESOURCES  ON  CAMPUS  TODAY 
Hardware  and  Software 

^e  University  enjoys  a  rich  and  Varied  hardware  eSviRonment.  In  the 
Mainframe  Era^,  some  control  of  diversity  was  exercised  by  a  central 
PQlicy  committee  which  reviewed  proposed  purchases  with  an  eye  to 
efficient  use  of  University  resbUrces.  Control  of  PC  acquisitions  has 
"°^^^^K**i°°'%  through  the  "carrots"  of  lower  prices  and  service 
availability  for  "supported"  products.  However,  the  size  and  diversity 
of  activities  bn  the  campus  natur  Y  requires  a  variety  of  systems  to 
support  many  particular  needs.  '        ^y^^*^ma  co 

The  academic  Computing  Center  has  recently  installed  ah  IBM  3090-400  and 
mrh  real-time  -operating  system,  the  Michigan  Terminal  System 

(MTSU, first  developed  at  the  University  in  the  late    1960s.      OAS  relies 
standard  IBM  ^^^.^''^^^^^^  on  an  IBM  3083  processor.     0AS  runs 
standard  IBM  3270    bisynchronous    terminal    communications    and    MTS  uses 
K°S"^  ^^^^^^  numbers  of  faculty  and  staff  need 

to  go  both  places,  connectivity  poses    prbblemt       Gateways    and  prbtbcbl 
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conveners  can  overcome  the  obstacles,  but  at  a  cost  ih  equipieitt  and 
administrative  complexity; 

^  following  the, 1979  consultant's  ^epS^t,  OAS  concentrated  oh 

completing  the  task  of  building  the  foundation  databases  and  operatihe 
support  systems  and  finding  or  developing  the  software  infra- structurf 
necessary  to  dis|ribute  data^  and^  computing  facilities  to  support  all 
administrative^  functions^on  campus;  SAS,  ASI.  MarklV,  and  RAMI S  are 
installed  on  the  DSC  mainframe  and  are  available  to  customers  who  want  to 
do  their  own  ad  hoc  reporting. 

^e^^advent^^5f  PCs  offered  OAS  both  a  challenge  ind  ah  opportunity  The 
challenge  came  from  the  ease  with  which  departments  could  set  Up  their 
own  independent  administrative  systems,  the  PCs  offered  an  oppbrtunitv 
to^use  cheap  processing  power  to  utilize  the  vast  resources  of  central 
administrative  data.  Providing  good  facilities  for  data  subsetting  and 
downloading  is  a  top  priority  in  the  new  OAS  Information  Center  ASI 
guery  has  ^emerged  as  our  preferred  tool  tol  select  data  f^om  large 
hierarchical  databases.  More  recently  TEMPUS-LINK  has  been  identified  as 
the  best  ^download-upload  tool  for  our  heterogeneous  population  of 
hardware  and  connections. 

^e  pdmbinatioh  of  the  recently    installed    TOPSECREt    Security  software 

th^''SA.T"'^"^''l"  and  profiles  for  each  individual  employee,  and 

the  OAS  developed  Access  Control  Facility  allow  OAS  to  distribute'  access 
security*  l«f**rmatibn.     with    a    high    degree    of    confidence     in  its 

Networks 

In^July  198^,  the  University  of  Michigan  Regents  awi^ded  a  31  7  million 
^dollar  contract  to  Centel  Business  Systems  for  equipping  and  installing  a 
University.wide  telecommunication  system.  The  system  architecture 
r««  K??ff^^l"  Telecom  DHS^St- 160  switch  and  27.000  voice  and  data 
lines  Capability  for  simultaneous  digital  data  transmission  at  speeds 
rt^ai        -  i"  provided  at  each  desk  and  residence  hail  room  via  a 

wtfl  operational  on    the    main    campus  and 

will  be  implemented  on  the  two  regional  campuses  next  spring. 

'°    the  capabilities  provide  ^  by  the  new  telephcommunicatioh 
system,  there  are  maiiy  general  and  specialized  networks  on  campus  Three 

Center  ^oP.  m^L  "J^-^^""    Systems  Network  and  the  Dati  System 

Center  (DSC)  Network.     The  largest  of  these  networks  is  UHnet  which    is  a 
packet    switched    network  using  techndlb^  developed  at  the  University  for 
the  Merit  Computing  Network.    The  Office  Systems  Network  is  a  proprietary 
broadband    cable    network    from  Wang  Laboratories,  inc.  covering  9  5  miles 
and  ls_ in  almost  all  buildings  on  campu3.    The  benefits    of    this  network 
to  _University  departments  include  document  atid  data  t-Snsfer  between  WaSg 
ir^rTSMf^    ''"'^-S  and  hardware  resource  sharing.      The    DSC  network 
is    an  IBM  3270  network  with  a  variety  of  hardware  and  software  components 
t^at  access  the  administrative  (DSC)  mainframe  computer.      Access    may  be 
via    either    IBM    3270  compatible  controllers  or  protocol  converters  The 
protocol  converters  also  serve  as    gateways    into    the    DSC    network'  from 
unnec . 
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Data  Resources 


A  wealth  of  infonnatibn  is  currehtly_^available  at  the  desktop  for    use  by 
departments    and    in    the    schools  and  colleges;    The  Admissions  System  is 
designed  to  support  the  processing  of  all  University  admitting    units,  to 
prbyide    academic    departments    needed    information  on  applicants  to  their 
graduate  programs,  and    to    provide    undergraduate    units    information  on 
newly    admitted  _ students.    Comprehensive  student  demographic  and  academic 
data  and  university  coarse  information  can  assist  any  unit    reporting  on, 
tracking,     or    needing    to  contact  students  and  in  course- section  plannini 
activities.    Alumni  and  donor  information  is    available    for  fund-raising 
units.      Departmental    faculty    and    staff    responsible    for    manaiihg  and 
nonitoring  accounts    and    for_  preparing    financial    reports    can  utilize 
financial      information.      There    is    data    on    University    buildings  and 
structures  accessible  by  facility  managers.     Individuals    responsible  for 
the    administration    of    a    unit's  persdhhel  and  staff  benefits  can  access 
personnel  data  and  up-to-date  directory  information  is    available    to  all 
staff.      Those    who    track  departmental  purchases  and  invoices  can  utilize 
purchasing  inquiries..  An    online    system    for    ordering    from  University 
Stores_^^is    also  available.    At^resent,  this  vast  data  resource  is  mainly 
available  at  the  desktop  via  formatted  inquiries.     Some    data    is    set  up 
fqr    departmental^  access  and  reporting,  with  ad  hoc  query  tools  Subsets 
of  the  information  are  also  made  available  for  use  in  personal  computers 
though    the    mechanisms    to  allow  direct  access  aSd  subsetting  are  not  all 
in  place . 

User  Support  Services 

As  a  results  of  technological  advances  and  the  p^5lif elation  of 
microcomputers, _  the  OAS  organization  was  restructured  in  early  1985  to 
addi-ess  the  needs  of  the  end  user.  As  a  part  of  that  reorganization,  the 
Information  Systems  Services  (ISSJ  Division  was  established.  The  goal  of 
ISS  is  to  enhance  and  facilitate  the  use  of  mainframe  data  by  providing 
end  users  with  the  necessary  tools,  information  and  knowledge  needed  to 
access  the  centralized  databases  maintained  on  the  mainframe. 

ISS  consists  of  thfee  units:  Office  Systems,  the  CommuhiEitiSh  Assistance 
Center  and  the  information  Center.  Office  Systems  provides  hardware  and 
software  support  for  the  Wang  systems  on  campus.  The  Communicatibhs 
Assistance  Center  helps  OAS  users  work  with  the  network  hardware  by 
providing  problem  analysis  and  resolution. 

A  variety  of  service!  for  the  user  a^e    provided    within    the  InformatiBh 
Center    (IC).      An    IC    hotline    is    available    fcr    end  users  who  need  an 
immediate  response, to  a  data  access,  hardware  or  software  question.  in 
addition    to  formal  classes,  the  IC  educational  arena  also  provided  online 
tutorials,  hardware    and    software    demonstrations,     cust5mized  training 
training    documentation    and  help  clinics.    The  IC  consultants  assist  with 
everything  from  accessing  established  database  queries  to  downloading  and 
file transfer    as    well    as    hardware,     software  and  connectivity  issues 
Finally,  the  IC  planning  team  assists  Schools,    Colleges    and  departments 
in    accessing  the  mainframe  resources  and  in  defining  long  range  plans  fo^ 
systems  development,  networks  and  ci.  iinectivity. 
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User  .Support  Services  at  the  Computing  Center  are  addressed  in  four 
different  areas;  educatibrii^  dbcumehtatibh^  consulting  and  user 
relations.  A  Departmental  Consulting  and  PlanningOffice,  established 
within  the  User  Relations  area^  is  working  closely  with  the  information 
Center  plarmers  to  provide,  the  University  co^unity  with  comprehensive 
systems  access, .planning  _ and  development  in  both  the  academic  and 
administrative  computing  arenas. 

VISION 

bur  vision  of  the  future  is  a  totally  inter^rated  networked  environment 
characterized  as  being  hetwork.centered,  Workstation-based,  server 
enhanced^  and  software  integrated.  The  network  will  provide  storage  as 
well  as  transportation,  will  provide  compatibility  with  the  multivehdbr 
ehyironment.  and  will  be  ubiquitous .  There  will  be  at  least  a  one  to  one 
relationship  between  a_  cost-effective ,  multi-furictibh  wbrkstatidn_  and 
faculty/administra tor/student  desiring  access  to:  the  network;  .Various 
types,  of  servers  will  be  available  for  archival ,  computational, 
database/library  access,  butputj^:  artifact  production^  and  other 
specialized  functions  yet  tb  be  developed.  For  nil  .these  pieces  to  be 
effective  and  useful,  the  environment  must  besoftware  integrated.  The 
software  will  have  pbrtability  and  present  a  single. system  image  tb  the 
^ser^  Such  ah  ehvirbhment  will _  allow  a  user  to  use  the  hardware  and 
sbftware  of  her  choice  to  access  a  network,  allowing  her  tb  send  a 
message  tb  another  user  on  campus  or  around  the  world  with  a  simple  "send 
to  Jbhh  Doe"  command. 

Mdvlng  tQward  this  environment  is  ari  evblutlbhary  process.  Many  of  the 
components  are  already  in  place  today  but  others  do  hot  yetexist.  Our 
new  telecommunieat  ions  project:  prbvided  a  totally new  discjibution 
system.  A  cbmbinatiph  bf  trah.?iPissidh  media  (copper  wire,  coaxial  cable, 
microwave  links  and  fiber  bptic_  cable),  were  installed  to  provide  fbr 
current  and  future  heeds.  Many  units  on  campus  have  already  installed 
their  own  local  area  networks^. ^Others  are  eager  to  do  so  butare  waitihg 
for  guidfelihes__  as  to  compatibility  requirements.  THdusahds  of 
workstations  exist  in  offices,  homes ,  residence  halls  ahd  public  .sites. 
But  _ not  everyone  who  needs  one  has  bhe,  hor  do  they  all  have  the 
connectivity  necessary.  Servers  exist  in  the  forms  of  various  hosts 
mainframes,  minicbmputers ^  and  printers  scattered  around  campus,  but 
cdrmectivlty  cannot  be  easily,  or  cost-effectively  achieved  in  mbst 
cases.  The  diversity  _and  incompatibility  of  operating  systems  and 
application  software  _make  information  access,  messagihg,  ahd  file 
transfer  cumbersome  and  costly. 

To  achieve  this  vision  bf:  the  future^  planning  is  critical.  Project 
teams  have  been  assigned  by  the  Vice  Provosttb  study,  in  depth,  varibus 
aspects  bf  the  desired  future  environment  and  to  recommend  directions, 
develppmeht  projects,  and  products  to  facilitate  the  transitibm  A  heW 
division  within  ITD,  called  the  Center  for  Itifbrmatioh  Technology 
Integration  XeiTi) ,  was  created  to  help  us  research  this  goal  through 
participation  in  joint  develbprnent  prbjects  with  vendors  who  are  building 
the  products  which  will  make  this  vision  a  reality.  The  University 
copnunity  is  ah^excelleht  environment  for  deveio  and  testing  leading 
edge  technology  because  of  the  expert  faculty  and  staff ,  the  diversity  of 
existihg  technology  and  future  needs,  and  the  scale  bf  expected  use. 
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Planntng  for  the  Integration  of  Irifbrmatibh  technoiogy 

One  of  the  challenges  facing  departments  on  campus  today  is  to  select  the 
proper  mix  of  the  many  components  of  information  technology  now  available 
to  them.  Departments  desire  access  from  a  personal  computer  workstation 
to  multiple  network  services^  residing  on  different  hbsts^  The 
traditional^^  administrative  system  user  is  now  interested  in  messaging  and 
conferencing  systems  available  on  the  academic  mainframe  and  the 
traditional  academic  user  is  how  ihterested  in  using  appropriate 
administrative  data.  It  is  importaht  for  those  responsible  for  "assisting 
in  departmental  plahhing^  to  be^  aware  of  the  full  set  of  resources 
available  within  the:  Information ^Technology  Division.  ITD  provides 
centralized  high- level  consulting  services  to  assist  departments  In  these 
plahhihg  efforts. _  The  three  goals  of  this  planning  effort  are:  to  Sake 
the  best  _use_of  the  full  set  of  resources  within  ITD  in  assisting  units 
become  more  productive,  to  feed  the  heeds  of  the  departments  back  into 
the_  system  planning  process  for  hew  or  improved  systems  and  services,  and 
to  enable  collaboration  among  departmental  efforts. 

Functional  responsibility  for  departoental  planning  lies  within  the  OAS 
Information^  Center.  _^  The  planning  team  currently  includes  three  staff 
members  from_OAS  and  two  staff  members  from  the  Cbmputihg  Center.  With 
over_  55  combined  years  of  experience,  this  group  not  only  has  expertise 
in  many  areas  themselves,  but  are  aware  of  who  the  subject  matter  experts 
are  within  ITD. 

The  focus  for  ^this  g^ou^  in  the  coming  year  is  to  assist  the  acidiiib 
units  and  departments  plan  for  the  use  of  information  technology  in  the 
workc?lace.  improvement  in  the  efficiency  of  departmental  operations  and 
the  effectiveness  of  management  decisions  by  incorporating  information 
technology  in  the  workplace:  will  provide  benefit  not  only  to  the  units 
but  to  the  University  as  a  whole. 

This  team  provides  planning  support  to  schools  and  colleges  to  assist 
with  equipment  and  software  selection  and  purchase,  network  connectivity 
planning  and  Implementation,  local  network  planning,  mainfraie  service 
selection, _  information  planning  and  data  access  implemehtatioh,  training 
needs  assessment,  and  consultation  bh  : personnel  and  management  issues 
relating  to  automation^  Mbst  schbbls  have  established  or  are  in  the 
process  of  implementing  a  cbmputihg  cbmmittee  with  a  charge  to  plan  fbr 
use  of  informatibh  technblbgy  within  the  unit  for  instructibhal 
administrative i  and  research  related  activities.  Some  of  the  schbbls  are 
also  hiring  individuals  to  be^  responsible  for  implementing  their  unit 
plans.  The  growth  of  expertise  in  technolo^  within  the  units  is  being 
ehcburaged . 

Prbmbtibh  of  Existing  Services 

eommonications  and  network  cbhhectibhs  must  be  provided  expeditiously  to 
encourage  administratbrs  tb  become  familiar  with  currently  available 
technology    and    tb    prepare    them    for    using    future  technology.    We  are 
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working  tb_  provide  the  optimuin  network  cdhhectibhs  for  tfii  uiagB 
desired.  This  requires  using  the  current  technology  in  a  way  that  will 
also  fit  into  the  long-range  plans. 

The  majority  of  the  main  University  administrative  functions  are  now 
supported  by  large  integrated  database  systems  These  systems  support 
the  main  operating  units  in  carrying  out  the  business  of  the  University 
they  are  controlled,  stable,  and  secure.  These  systems  also  provide  a 
valuable  data  resource  to  faculty  and  staff  within  the  schools,  colleges 
and  individual  departinents .  We  are  encouraging  workstation  access  to  th^ 
administrative  information  currently  available.  Our  strategy  is  to 
emphasize  direct  utilization  of  the^  data  resource  by  the  enduser  to 
support  their  unit  operations,  management  decisions,  and  strategic 
planning  heeds . 

Facilitatihe  Access  and  Delivery 

Although  we  have  a  good  base  to  provide  usiii^  Access  to  the  data 
projects  to  enhance  the  student,  staff,  financial,  and  alumhi- donor 
databases  in  order  to  provide  increased  function  to  departmental 
administrators  and  faculty  are  now  in  progress.  This  implementation  will 
not  only^  benefit  the  user  but  will  reduce  the  number  of  one-time 
information  requests  now  causing  a  backlog  with  administrative 
application  programmers. 

Efforts  to  tSteg^ate  departmental  databases  with  institutional 
information^  systems  have  begun.  Information  Center  consultants  provide 
diskettes  of  class  list  information  each  term  to  academic  departments 
Various  data  is  dovmlbaded  to  personal  computers  on  request  Staff  are 
currently  implementing  file  transfer  software^ for  use  with  IBM  compatible 
personal  computers^  and  are  investigating  improvements  for  file  transfer 
to  Wang  systems.  Ehdusers  will  have  increased  capability  to  access 
"^f*f^  which    they    have    been    authorized.      Requests  for 

modification  of  regularly  scheduled  reports  to  provide  files  suitable  for 
downloading  have  been  received.  Information  collected  and  processed  on 
personal  computers  will  also  be  uploaded  and  input  into  batch  database 
updates.  _  This  change  necessitates  the  development  of  appropriate  and 
controlled_ procedures  within  the  application  programming  and  information 
center  environments. 

We  continue  to  strive  to^  provide  a  "seamless"  network  and  applica^iSh 
interface  for  our  users.  Our  users  complain  about  the  number  of  screens 
they  must  pass  through  and  the  number  of  system  identifiers  and  passwords 
they  must  remember  in  order  to  utilize  database  transactions  and 
electronic  mail  systems.  Efforts  to  alleviate  these  nuisances  while 
providing  adequate  control  mechanisms  are  underway.  Implementatibh  of 
Top  Secret  is  almost  complete^  An  interface  between  Top  Secret  and  our 
"home  grown"  access  control  facility  used  to  provide  subsets  of 
institutional  data  has  been  developed.  Planning  for  overall  network 
security  mechanisms  have  begun. 

A„ task  force  of  administrative  systems  personnel  has  identified  bur 
specific    requirements    for  a  relatibnal  database  package.    Our  gbal  is  to 
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increase  the  productivity  of  the  admihistt itive  applicatibh  developers ^ 
to  speed  the  process  of  database  enhahcemehts  and  mbdtf Icatlbhs ,  and  to 
provide  enhanced  mechanisms  for  end  xxser  computing; 

Providing  Functions  via  Networks 

Compietion^  of  the  primary  database  systems  must  still  occur.  The 
development  of  an  academic  record  system  and  a  new  student  accounting 
system  are  needed  and  underway.  Fiuid  raising  activities  are  how  carried 
out  in  the  schools^  and  colleges  and  the  demand  for  gift  dollars  has  never 
been  greater.  The  existing  alumni  and  development. system. does  hot  meet 
the  heed  of  this  decentralized  ehvirohmeht  and__needs_ restructurings  A 
University  system  to  support  research  activities  and  grant  administration 
is  heeded. 

A  system.^ to  provide  electronic-preparat^  routing    of    documents  is 

now^  being-  developed.  This  system  will  allow  paper  forms  to  be  replaced 
with  electronic  forms,  will  route  documents  for  obtaining  authorizations ^ 
^iil  P^9^^^®  l-'^P^t  to  various  operational  systems.  This  system  will 
use  the  network  to  transact  the  business  of  the  University.  Food  stores 
ordering,  purchase  requisition  processing,  and  personnel  budget 
processing  are  but  a  few  current  paper  systems  that  are  planned  for 
electronic  dbcumeht  transfer. 

User  Suppbrt  Services 

The.  _ need  -for _  administrative    user    support    services    has    never  bee:, 
greater.     l°Qn^_^iAte  plans  to    enhance    support    to    administrative  users 
include:      providing    training    support    at  the  user's  workstation  to  helj 
and  encourage  Use,  develbpihg  imp roved  written  and    bhline  _ dbcumehtatibn 
adding    tb    the  h\iml>er_bf_cbhsultahts  available  to  assist  with  information 
retrieval,  and    use^     increasing      staffing      for      first- line  telephone 
assistance^  and_^  troubleshooting,     increasing    emphasis    on    research  arid 
development  of  mechanisms  to  facilitate  end    user    conputihgj  ihtrbdncing 
an    infomfation    Center    User    Group    arid    associated    newsletter    for  all 
administrative  end  Users,  and  activating  ah  ITD  user  services  prbjecc. 

ISSUES 


Many  issues  still  heed  to  be  resolved.  A  great  number  of  issues  revdlvt 
around,  funding.  What  services  in  such  an  environment  should  be  chargeU 
back  to  the  individual  units  on  a  usage  basis?  Which  services  should  be 
supported  by  central  funds?  Which  services  merely. subsidized?.  How  doe* 
the  University  suppbrt  such  a  massive  move  tb  hew,  .expensive  technology? 
Personnel  resburces  afe_  required  as.  is  the  space  to  house  these 
resources.  .Support  from  a  top  administration  vitally  concerned  with 
academic,  excellence,  continuation  of  research  activities  arid  funding  of 
basic  services  is  required.  Cobrdiriation  across  campus  of  ah  ever 
growing  number  of  activities  arid  decisions  is  ah  absblute  necessity.  And 
above  all,  we  must  cope  with  arid  accept  the  challenges  offered  by  a 
changing  technology. 
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LONG-RANGE  STRfiTEGie  PLANNING  IN  A  DECENTRALiZED 
ADMINISTRATIVE  INFQRMATIQN  SYSTEMS  ENVIRONMENT 


William  jsj.  Gleasdo 
Director  of  Resource  Planning 


-       3ohn  e.  Mbldbvah^ 
Director  of  Adliii  hi  strati  ve  information  Services 

Vi  rgl  hi  a  Coponweal  th  Uni  versi  ty 
Richmond,  Virginia  23284 


AbsiEi£±: 

The  paper  describes  the  process  and  experiences  associated  with 
Strategic  plahhihg  in  a  recently  decentralized  administrative 
ihformatlbh  systems  environment^   Background  information  on  why  the 
Briiyersity  decentralized  the  authority,  responsibility  and 
aeebuntabillty  for  the  delivery  of  administrative  thforroatibri 
services  to  major  administrative  unltsis  presented.    The  feey  facets 
of  the  decentralisation  plan  are  described  iheludlhg  the  creatibn  of 
a  senior  staff  position  to  coordinate  the  planning  for 
unlverslty-wlde  administrative  Infbrmatlbn  services,  management 
reporting  and  declslbnsappbrt  and  the  development  of  a  long-range 
strategic  plan.    The  formulation  of  the  plan  includes  the  development 
of  pi ahni ng  assumptions ,  crl ti cal  i  ssues .  goal s ,  obj ecti ves  and 
strategies  fbr  administrative  systems,  corwiiuni cations^  management 
information,  office  automation  and  central  computing  services.  The 
changing  role  of  the  computer  center  ani  the  development  of 
departmental  computing  is  also  discussed. 
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LONG-RANGE  STRATEG^^^  IN  A  DEeENTRALlZED 

ADMINISTRATIVE  INFORHATIBN  SYSTEMS  ENVIRONMENT 


SeH4fiq  the  Stage  fer  Becehtrali zatlpn 

ino«.    :TSe^ hardware  and  software  realities  of  the  1970'$  arid  early 
i?  ?  I  necessitated, a  university  administrative  computing  erivironment 
that  typical ly  focused  on  a  central  group  respbrisible  for  the 
pi anni  ng ,  deveTopment/sel icti on .  i aipl emeritatlorij  operati on , 
maintenance  and  coHtrdl  of  all  admirilstrative  application  systems. 
These  uni ts  general ly  coriceritrated  thei r  efforts  on  the  primary 
administrative  application  systems  such  as  the  financial  accounting 
system,  the  student  Irifbrmation  system  or  the  payroll  systenji  The 
^'batch"  mode  of  processing  predominated  and  while  many  talked  of 
integration  of  data  and  data  bases,  the  few  that  attempted  it  found 
it  to  be  a  traumatic  experience  that  did  not  deliver  what  they  had 
hoped  for.  ^ 

Concurrent  with  the  ascendance  of  the  central  administrative 
computing  department,  was  the  realization  in  the  administrative 
operating  units  that  many  of  their  Information  needs  could  be 
satisfied  through  the  use  of  the  computer,       fact,  this 
"infbrmatlbri  explosion"  was  fueled  by  the  Cv.,.jUter  industry  with 
promises  of  Increased  productivity,  better  decision  mafelrig.  and  lower 
costs. ^Unfortunately,  the  results  were  more  negative  than  positive. 
Operating  units  increased  their  levels  of  expectatlbri  beyond  what  the 
macnines  and  programmers  were  able  to  deliver.    The  demand  for  data, 
reports,  and  modlfl cations  to  systems  soon  far  outpaced  the  ability' 
gf  the  central  ADP  department  to  meet  it.    We  had  entered  the  age  of 
the_  "backlog^:  Some  experts  predicted:,that  many  organizations  had 
b|cRlogs  of  2-3  years,  an  almost  Insurmountable  barrier.    But  reports 
of  these  backlogs  did  nothing  to  appease  the  appetite  for  more  and 
more  Information  or  changes  to  application  systems.  Ebmputer 
software  companies  capitalized  on  the  situatiori  by  touting  products 
that^  increase  programmer  productivity"  and  "eliminate  development 
backlogs  . 

\  In  Sbmeinstarices,  the  "backlog"  was  the  result  bf 

inadequate  increases  in  resources  available  to  the  ADP  department  and 
a  lack  of  cbntrbl  bver  the  Information  demands.    Rliile  sbme 
institutions Jid  make  Inroads  into  this  qflapi re,  many  attempted  to 
bJame_the_"user"  for  the  problem.    Departments  feguesting  system 
modifications  or  data  reports  were  bfteh  forced^to  plan  requests  and 
design  reports  months  in  advance,   ehanges^meant  further  delays  and 
frustrations.    Thoserequestlng  changes  often  had  little  cbntrol  over 
the  environment  causing  the  change  but  were  often  labeled  as  poor 
planners  and  managers  by  the  ADP  department  for  nbt  ariticipatiriq 
these  ehariges.  " 

-  -       The  realjzatiori  that  predicting  iriternal  arid  external 
changes  and  anticipating  irifbrmation  rieeds  Is  difficult  at  best  iri  a 
dynamic  environment  helped  to  bring  the  problem  into  focus.  The 
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problem  wasn  t  entirely  poor  planning  or  Inadequate  ADPres^ 
ineffective,  cumbersome  and  outfnoded  software  and  hardware  were  also 
major  contributors  to  the  problem. 


4    4.U     ,I*^e^a<*ve0t  of  fourth-generation  languages  and  tnicfocbraputers 
in  the  mid-seventies  has  done  much  to  put  computing  in  the  hands  of 
the^user,  yet,  in  Its  own  way,  has  contributed  to  yet  another  era  of 
rising  expectations.    The  central  ADP  departments  have  steadily  lost 
their  control  of  the  allocation  of  coinputihg  resources.    These  new 
software  and  hardware  tool s  have  enabl ed  the  computer  1 j terate  user 
to  access  institutional  data  that  was  previously  untouchable  without 
technical  assistance  from  a  programmer  or  analyst. 

Another  interesting  development  was  emerging^  tWe  growth  in 
•enc'-user"  computing.    Was  the  traditional  centraUzed  A0P  department 
still  the-only  game  in  town?   Here  the  economic  arid  security 
justifications  for  centralized  ADP  services  still  viable?   Are  there 
other  options? 

Oecentralization  at^Mrginia  Eommoriwealth  University 

Virginia  Gominbriwealth  Uriiversity^(VGU)  is  a  state  supported 
institution  wtthari  enrollment  of  approximately^l9, 500  undergraduate 
graduate^arid  health  professions  students  sfid  3,900  f-  nty  and 

The  university  was  formed  in  1968  through  th     arger  of  the 
Hedical^eollege  pf^Virginia.  foundeJ  in  1838,  arid  the  Richmond 
Professional  Institute,  founded  in  1917. 

^    _  Unlike  most  large,  research-brlerited  iristitutions,  VCU  did 
not  evolve  with  separate  academic  arid  administrative  computing 
centers.    Instead,  until  recently,  the  academic  and  administrative 
areas_  shared  a^single,  cental  IBK        computer.   Academic  computing 
did  J ^however,  have  some  independence  in  computing  with  several 
satellite  academic  computing  centers  providing  access  to  a 
mi  hi -computer. 

-  ynt41ij?85,  the  management  of  tp  central  computer  center 

academiccomputing  and  administrative  data  processing  was  centralized 
under  the  Computing  and  Information  Resources  organization.  This 
unit  reported  to  the  senior  vice  president  for  adminlstratibri.  The 
central  computer  center  then  had  a  staff  of  twenty-two,  academic 
computing  had  twenty-one  positions,  and  administrative  data 
processing  had  thirty-five  on  its  staff  for  a  total  of  seventy-eight. 

.  J  ,  i  ?",some  respects,  VGU  had  operated  in  a  quasi-decentralized 
administrative  computing  envirbnmeht  since  the  mid-seventies  The 
student  infor-flation  system  and  financial  aid  system  were  operated  arid 
maintained  under  the  direction  and  control  of  the  University 
Enrollment  services  unit  which  reported  to  the  provost.    However  the 
other  major  admlnistrative  application  systems  silch  as  the  financial 
accounting  system  and  the  payroll /personnel  systems  were  the 
responsibility  of  the  central  ADP  department. 
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In  1981,  vol  approved  a  five-year  plan  for  adfnlni strati ve 
data  processing.    The  plan  included  an  extensive  list  of  projects 
that  were  to  be  initiated  and  completed  during  that  fiver.year  span. 
The  primary  thrust  of  the  plan  was  to  replace  most  of  the  major 
administrative  applications  systems  or  make  major  enhancements  to  the 
existing  Systems. 

Probably  the  most  critical  need  in  l98l  was  to  replace  the 
seriously  outmoded  payroll  and  personnel  systems.    Both  systems  were 
"fiorae-grownv  and  had  undergone  extensive  modifications  over  time. 
These  systems  represented  significant  barriers  to  increased 
productivity  and  improved  serviees  at  the  universityi   The  decision 
was  made  to  buy  an^exi sting  integrated  human  resources  system 
"of f-the-sbel f " .    The  advantages  were  the  reducti on  In  devel opment 
costs,  a  faster  implementation  schedule  and  reduced  maintenance  costs 
since  the  vendor  would  provide  software  upgrades  and  enhancements. 
Tfie  administrative  data  processing  unit  was  responsible  for  the 
implementation  of  the  acquired  system. 


In  1983 j  after  pare  than  a  year  of  false  starts  and  project 
delays*  a  decision  was  rnade  to  shift  the  responsibility  for  the 
jmplementation  of  the  human  resources  system  from  administrative  data 
processing  to  the  administrative  unit  most  concerned  about  the 
project,  the  financial  operations  unit.    Staff  from  the 
administrative  data  processing  unit  and  other  administrative  units 
(e^g..  Personnel ,  Planning  &  Budget)  were  assigned  to  this  project, 
some  temporarily  and  some  permanently.    The  human  resources  system 
responsibility  was  shifted  to  the  Personnel  Department  at  the 
completion  of  the  implementation. 

The  human  resources  system  implepntati on  ^  be  an 

unqualified  success.   It  demonstrated  that  the  implementation  of  a 
inajdr  administrative  application  system  could  be  acoMplished  under 
the  direction  of  the  operating  unit  with  the  related  functional 
responsibility.    It  paved  the  way  for  decentralizaticn. 

In  the  spring  of  1985,  the  university  embarked  on  another 
major  admi  ni  strati  ye  appl i  cation  System  Imp 1 eraehtati  on ,  the  f Inanci  al 
records  system.    This  Iraplemehtati oh  effort  was  the  first  to  occur 
under  the  newly  approved  "Plan  for  Decentralization  of  Administrative 
information  Systems  and  Services". 


The  Decentralization  Plan 

Decentralization  and  centralization  are  not  mutually 
exclusive  choices  1  they  can  coexist.    The  difficulty  is  in  deciding 
what  functions  and  processes  are  best  managed  in  a  decentralized  mode 
versus  those  that  are  best  managed  In  a  centralized  manner.    In  our 
case  we  have  clearly  decentralized  the  management  of  our 
administrative  information  applications  systems  by  making  them  the 
responsibility  of  major  administrative  units. 
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:        Hhlle  the  Jiahageinerit  of  the  administf^ 
systems  is^deeehtralized^  the  systems  themselves  are  hot  distribtited 
systeins.    The  primary  administrative  systems  reside  and  furietibri  bh 
the  central  host  computer  rather  than  on  distributed  ebmptiters 
located  and  controlled  in  functional  departments. 


Essentially  the  plan  calls  fbr.  the  "aatSority, 
responsibility  and  accountability  for  administrative  services  and 
related  information  systems"  to  be  distributed  to  the  chief 
administrative  officers  for  the  -ijor  areas  of  Financial  Operations, 
Enrollment  Services,  Employee  Relations,  Facilities  Hahagenierit, 
Public  Safety  and  Business  Services*  Planning  arid  Budget,  and 
University  Advancement.    Administrative  furietibris  within  academic 
units  such  as  university  libraries,  deans'  offices  and  academic 
central  administration  were  to  also  be  included  under  the 
administrative  deceritralizatibri  umbrella.    The  primary  obiectives  of 
the  decentralizatibri  plari  are: 

•  Tb  improve  the  effectiveness  of  essential  administrative 
services: 

•  To  enhance  the  management  of  administrative  ihformatibri 
systems: 

•  To  encourage  the  integration  of  iriforrcati on  services  into 
each  administrative  furictiori  in  the  university. 


The  administrative  areas  affected  h.y  the  decentralizatibri 
plan  have  the  following  functional  fas^;on«ibilities: 


•  Development/acquisition  of  new  or  replacemerit  application 
systems: 

•  Operational  integrity  arid  accuracy  of  production  systems; 

•  >  Hainteriariee  arid  eriharicemerits  of  existing  systems; 

•  Information  requests  including  ad  hoc  repbrti rig,  audit 
inquiries  and  other  information  requests; 

•  A  shared  respbnsibillty  with  other  admiriistrative  areas  in 
the  developmerit  bf  ari  admiriistretive  services  strategic  plan. 

The  eeritral  admiriistrative  data  processirig  unit  was 
disMritled^and  the  personnel  and  budget  were  distributed  aerbss  the 
admiriistrative  areas  assuming  the  added  ADP  fespbrisibilities. 
However,  the  central  computing  and  communicatibri  services  were  not 
totally  decentralized.    The  central  ebmputereeriter  retained  the 
responsibility  for  producti on  control  arid  scheduling,  technical 
consulting*  techriical  data  base  mariagement,  and  procurement  support 
for  office  autbmatibri. 
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::      ,^^To  provide  overall  coordlnatldn  of  the  planning  and  delivpry 
of  university-wide  administrative  Infbrmatl bh  systems,  services  and 
management  reporting,  a  senior  staff  pbs1t[on,  the  director  of 
administrative  Ihformatibh  services^  was  created.    This  position 
reports  to  the^ associate  vi ce  presi dent  for  pi anni ng  and  budget . 
More  specifically,  this  iridividuars  primary  responsibi  lities  are: 

•  ebofdination  of  the  development  of  the  university's 
administrative  information  systems  plan; 

•  Participation  in  the  selection  bf  administrative 
applications  software  systems- 


Planning  and  coordination  of  the  university's  management 
repbrtrng  and  decision  support  systems; 


Data  base  administration  coordinatibn; 

Data  administratibniineiuding  evaluating  the  quality, 
integrity  and  use  bf  data  elements  in  the  university's 
administrative  systems'  data  bases; 


•      Developing  policy  reconmendatlons  for  standards  and 

procedures  concerning  administrative  iofbrraatibn  systems, 
services  and  related  managemerit  reporting  activities. 

-------     A  committee  structure  was  established  to  support  the 

decentra 1 1  zed  envl roBBent .    The  rbeal  corami ttee,  the  Adml n1 strati ve 
Information  Systems  Advisory  ebmnilttee  (AISAC) ,  has  representation 
from  each  of  the  administrative  areas  affected  by  the 
decentral izati on  Incl uding  the  unl versl ty  1 1 brari es *  deans '  of f i ces 
and  central  academic  administration.    AISAC  is  chaired  by  the 
associate  vice  president  for  planning  and  budget.    The  committee 
advises  the  associate  vice  president  for  planning  and  budget  and 
provides  leadership  and  direction  in  the  cbntinuing  development  and 
coordination  of  the  university's  administrative  Information  resources. 

Asubcommltteetb  AISAC  was  also  formed  to  deal  with  the 
OperatlbnaT  and  implementation  Issues  concerning  administrative 
inforraatibn  systems,  services,  and  management  reporting.    This  group 
is  made  up  of  technical  managers  from  the  various  administrative 
areas.   The  subcommittee  is  chaired  by  the  directbr  of  admihistrativp 
information  services  who  reports  on  subcommittee  activities  to  AISAC. 

Need  fpr  an  Updated  Plan 

_  Let's  review  a  few  salient  points  which  have  been  made  thus 

far  that  pertain  to  the  systems  planning  process.    The  University  ha"; 
a  long  history  of  planning.    Institutional  pflbrltles  which  inclode 
broad  long  range  goals »  shorter  terin  objectives  and  specific 
strategies  have  been  prepared  for  years.    In  addition,  the  budget 
process  is  well  established  and  quite  sophisticated.  Information 
systems  Is  also  no  stranger  to  plarnlng.   As  we  mentioned  earlier,  a 
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fiveiear  information  systems  plan^^  in  l98l  which 

included  a  very  ambitious  list  of  projects; 

:  _         For^varidus  reasons  progress  in  implementing  the  plan  Was 
not  progressing  ?i  an  acceptable  rate.    As  a  result,  system 
development  responsibility  was  decentralized  and  has  proven  to  be  a 
successful  solution  for  decreasing  the  application  backlog.    At  this 
point  in  time  about  half  of  the  original  projects  have  been 
implemented  or  are  in  the  final  stages  of  implementation.    SincP  manv 
changes, have  occurred  over  the  last  several  years  the  remalMns 

S^E^fJu  !lu^^nlf^  ?^  ^'^^  re-evaluation.    It  shoulo  also  be 

noted  that  the  1981  plan  eoneefred  itself  only  with  application 
systems . 

Different  ADPrbach  to  Planning  Is  Needefj 

,  .i:^  ^Although  decentralization  is  an  effective  solution  r"- 
solving  the  application  backlog  problem  a  number  of  factors  rpruire 
careful  attention.  ■>  ^ 
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.  ^  iflffifflEiMMiliy.  -As  each  department  is  prdce^di^y 
independently^^in  addressing  their  sv^em  development  needs  the-e 
real  danger  that, the  resulting  si'stfe.i.s  could  be  incompatible. 
Qndoubtedly.  data  created  in  one  department  heeds  to  flow  to  other 
departments;  it  would  be  advantagedus  not  to  have  to  re-enter  this 
data.  Perhaps  even  more  impdrtant  is  the  ability  fdr  various  s 
and  departments^ to  be  able  td  easily  access  and  manipulate  data 
regardless  of  where  the  data  resides. 

4.  Thfire  is, a  tendency  to  replicate  overhead  or 

support  functions  since.each  department  is  aeeduntable  for  controls 
and  procedures  In  developing  and  operating  their  systems.  This 
tendener highlights  the  need  for  standard  procedures  to  eliminate 
"""i ication  of  effort. 


Central  fgnjellMi.    Eertaih  functions  are  central  in 

^M^^f:^.  !!r^^P^**5^  0^  such  a  funetidn  is  the 

administratidn^of  data.    Since  a.great  deal  of  thi  same  data  is  used 
by  Vdrious  systems  it Js.ajistinct  advantage  td  have  a  central 
planojng^functlon  thatis  responsible  for  such  things  as  data 
arch  teeture,  elimination  of  duplicatidn,  and  uniform  definitions. 
Provisions  need, to  be  made  to  identify  these  central  functions  and 
assign  clear  responsibility  for  them. 

^     Parg^fll  vi'^w^.    Identifying  and  resolvina  issues  that 
arrect  more  than  dne  department  becomes  a  very  difficult  task  The 
very  nature  of  decentralized  responsibility  prdSdtes  a  parochial  view 
on  the^part^ of  the  functional  departments.  Depmmental^ 
find  themselves  overwhelmed  by  the  job  df  managing  the  new 
information  resources  and  are  not  inclined  to  look  for  additional 
tasks  outside  their  realm  of  respdnsibi lity. 
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::_^^^^Due  to  these  factors,:  and  changes  in  priori ty,  reassignment 
of  personnel,  and  changing  technolojes  it  had  beebine  necessary^ to 
prepare  a  new  inforiMtion  systems  plih.   Agreement  had  also  been 
reached  that  the  plan  needed  to  be  strategic  In  nature  and  could  not 
be  n mi  ted  to  j^st  application  systems.    Which  specific  issues  to 
addresSi  what  planning  methodology  to  use,  and  who  to  involve  in  the 
planning  process  was,  however,  not  clear. 

Identifvinct  eritical  Planning  Factors 

_  ..^     Crucial  to  the  success  of  the  planning  process  has  been  the 
ability  to  understand  the  organizational  factors  which  would 
influence  it. 


Hahaaemeht  style.     Qne  way  tn  rharartprlyo  mir  managBmenf 

style  and  r^ur  strateg I c  planning  is  to  C3ll  it  "pragmatic". 
Executive  !ianagement  stays  involved  in  all  activities  by  setting 
broad  agendas  and  delegating  specific  authdri ties  to  senior 
management.;  On  the  other  hand  *  wide  participation  in  the  raahageroeht 
process  is  fostered  by  establishing  advisory  Committees  that  make 
recommendations  to  senior  managers  up  the  line.    The  result  Is  a 
flexible,  partieipatbry  type  of  mahagemeht  that  can  draw  on  all 
resources  of  the  university  as  heeded. 


Beoartmental  independency.    Departmental  managers  were 
enjoying  their  newly  found  freedom  by  proceeding  relatively 
Independently  with  their  system  development  efforts.:  Since  the  same 
managers  were  the  key  to  developing  a  viable,  central  information 
systems  plan  it  was  crucial  to  get  them  to  participate  in  the 
planning  effort.    They  heeded  to  see  the  importance  of  identifying 
and  addressing  issues  that  imparled  on  all  of  them. 

Corroiittee  membership.    ATfsAr  members  are  very  busy Jflanaging 
their  departments  and  their  relatively  new  data  processing  function. 
They  have  committed  two  hours  per  month  to  the  regularly  scheduled 
meetings.    Any  more  time  is  Cdnsidered  too  much  of  a  burden  on  their 
schedule.ln  addition*  there  is  some  uheertaihty  as  to  the  role  of 
the  Operations  Subcbjnmittee.  ^h  one  hand,  AISAC  wants  the 
Subcommittee  to  ihitiaie  recommendations,  on  the  other  hand  the 
Subcommittee  is  looking  to  AISAC  for  more  direction.    As  we  gain  more 
experience  the  interaction  between  the  committees  is  improving  and 
more  time  is  spent  on  substantive  issues  rather  than  on  procedural 
m;  t^ers. 


Planning  Prsress 

ElIiLautiiM'    eons iderable  research  was  done  to  find  a 
planaing  inddel  which  could  be  adapted  to  meet  our  needs.    A  number  of 
CfltlSE  publications  were  ordered  and  reviewed.    The  content  and 
organization  of  our  plan  were  based  on  those  documents  and  the 
University  of  Miami's  plan  which  they  were  kind  enough  io  share  with 
us. 


ERIC 


166 


163 


_  MgthQCiolpgx.    Hith  a  plahhlrig  outline  in  place  we  nepded  to 

decide  on  a  p lanning=  methodology.    The     v  seminar  "Long  Range 
Information  Systems  Planning"  helped  put  the  various  formal  planning 
techniques  into  perspective.    BSP  (Business  Systems  PI anriirigj  and 
jolan^s  Stages  of  Growth^methodolcgies  were  rejected  on  the  basis 
that  they  were  too  lengthy  and  too  costly,  GSFiEritical  Success 
Factors)  was  rejected  because  it  is  toe  quicfe  and  would  not  yield 
enough  details  to  lead  into  action  plans. 

_      _    The  methodology  we  chb^e      based  on  the  planning  process 
the  university  uses  to  develop  tA?  Statement  of  Institutional 
Priorities  ffoin  which  the  onive.  'ty  establishes  its  goals  and 
objectives.    The  process  copsi sis  of  identifying::broad  issues  and 
planning  assumptions,  refi:;  .  :^3se  into  goals  (5-6  year  planning 
horizon)  and  objectives  (2-4  year  planning  horizon),  and  then  defines 
specific  strategies  (1-2  year  planning  horizon)  to  achieve  those 
goals  and  objectives. 

:i        Panicipahts..    Although  developing  tha  plan  is  the 
responsibility  of  the  Planning  and  Budget  6  ; ice  :-5  planning 
activities  heed  to  Involve  all  those  affected  b^'  vh«  olah.    Since  the 
AISAC  members  represent  all  administrative  actU :  ^'r^s"  tKey  are  the 
logical^ehoice  for  doing  the  planning  for  admi hi  strati ve  systems. 
Although  there  has  been  fair  represehtatioh  bh  AISAe  we  are 
Investigating  having  more  direct  represehtatioh  by  the  Library  and 
the  Provost's  Office. 

Problems  Along  thP  Wgy 

Progress  had  beehqu^te  satisfaitory  lor  the  first  six 
pnths  of  this  exercise.^We^had  brought  the  sehibf  staff  member  on 
board,  the  committees  were  starting  to  meet  regularly,  and  we  started 
the^planning  process.    He  had  selected  a  plahning  methodology,  a  plan 

i^ilt^       P®*"^*^"^       were  to  participate  in  developing  the 
plan.  _with  all  the  tools  ih  place  we  were  ready  to  roll .    Ne  had 
started  to  pick  up  mbmehtum  and  anticipated  to  continue  to  do  so  but 
Instead  txperiehced  a  humber  of  dramatic  delays. 

^      :^^gt&fir  priorlil£^.    Administrative  departments  *r re  f5rginq 
ahead  with  plans  to  improve  their  systems.    As  a  result,  a  number  of 
"•fj^r  system  procurement  requests  Were  waiting  to  be  reviewed  by 
AISAw,Ne  discovered  that  we  heeded  a  process  that  insured 
cpmpst  bi 11 ty  between  the  systems  and  involved  the  AISAC  and  the 
Operations^Subcblnraittee.   Consequently,  a  great  deal  bf  time  and 
effort  went  intb  developing  procurement  review  procedures  fbr 
administrative  systems  and  the  reviews  bf  the  prbcurement  requests 
themselves.  m  ^>«.» 

Conflicting  scfredaT^.    Due  to  the  hormal  burdens  of 
departmental  management  and  the  additional  systems  responsibilities 
AlSAC_members'  schedules  Were  already  overburdened.    It  became  c^ear 
that^in  order  to  make  faster  progress  more  time  needed  to  be  devoted 
to  the  planning  process.    This  presented  a  real  dilemma  to  the 
members . 
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=  Reeds  assessment.    Needs  for  system  development  werfc  had  in 
the  past  Beer  expressed  to  the  centraj  data  prdeifssihg.  staffs  After 
decentralization  the  major  administrative  depmmehts  provided  fo 
their  own  needs.    However,  their  area  number  of  administrative 
functionsi  such  as  the  Provostis  Bffiee  and  the  Dean's  Offices,  that 
cannot  afford  their  own  data  processing  staffs  and  still  need 
support.   At  this  point  these  offices  do  not  know  who  to  call  on  for 
support  and  AISAG  has  not  yet  resolved  how  to  deal  with  this  issue. 

-::  ^   "^^Sarilijxfifirilss.    Degree  of  familiarity  with  and  interest 
in  technical  issues  varies  a  great  deal  among  committee  members. 
Time  is  required  to  acquaint  members  with  current  technology  and 
related  issues.    To  convince  some  members  that  their  participation  in 
the  planning  process  is  really  important  is  sometimes  difficult. 

£x6ed4^tinQ  the  Preeess 


Despite  the  problems  we  still  felt  that  the  planning 
approach  was  sound.   We  had  been  striv'-ng  for  a  few  short,  highly 
productive  planning  sessions  with  the  AISAC  members  that  would  yield 
the  major  thrust  of  the  pisn.    It  became  el  ear  to  us  that  the  reason 
for  our  limited  success  was  that  the  AISAE  leadersfilp  conducted  the 
sessions.    Ne  needed  the  services  of  a  facilitator  ^ho  was  not  part 
of  the  planning  group. 

After  interviewing  a  number  of  consultants  we  agreed  that 
the  person  we  heeded  had  to  be  f£?in;ar  with  our  environi^ient.  Re 
were  very  fortunata  to  find  a  member  of  our  acacjemie  adrcini  strati  oh 
who  is  an  expert  in  group  dynamics  anjj  was  wU ling  is  j^arlc  with  us. 
The  committee  agreed  to  a  series  of  three  half^day  planning  sessions 
moderated  by  the  facilitator,  that  followed  the  outline  of  the  plan.* 
Each  session  was  preceded  by  a  separate  meeting  during  which 
background  materia'  for  the  upcoming  planning  session  was  to  be 
provided. 

Using  a  facilitator  from  within  the  university  has  been  very 
successful.    Everybody's  focus  suddenly  shifted  from  within  the  group 
to  the  outsider,  the  result  of  which  was  nibre  freedom  of  expression 
and  increased  participation.    All  of  this  was  enhanced  by  the 
facilitator's  skills. 

The^ Final  Product 

0nly  after  extensive  discussions  did  the  rbllbwihg 
objectives  of  the  plan  become  cl^ar: 

•  The  plan  must  help  the  University  achieve  its  mission.  To 
that  end  the  plan  heeds  to  be  strategic  in  nature  and  based 
oh  the  institutional  goals  and  objectives. 

•  The  plan  must  lead  to  specific  actions.   Gbhsequehtly,  a 
prgmatic  approach  was  needed  and  the  gap  between  the 
conceptual  foundation  and  the  actual  project  plans  had  to  be 
bridged. 
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•      Needs  must  drive  the  use  of: technology;    New  technology 
should  not  be  used  unless  it  is  clear  that  it  win  address 
specific  needs  and  the  costs  are  justified. 

i  j.^     '^^\^f^  by  these  objectives  and  considering  a  number  of 
existing  models  resulted  in  the  following  outline  of  the  plan: 

J'^-S^P"^^-^"-  section  describes  our  past  planning 

activities  and  the  sponsorship  and  objectives  of  the  current  plan. 

-ui-  i.x  anni nj_A5SUmpti9ni^   Broad  statements  about  the 

objectives  of  the  plan  are  made  in  tbi?  section  and  create  the  basic 
foundation  for  the  material  that  follows,    (e.g.  Access  to 
inforfflation,  including  the  converting  of  data  into  information,  will 
become  the  central  focus  in  administrative  information  systems 
plaririihg.3 

..^M.    ^^^H^^"^^-  Jhese  are  expressions  of  what  the  planning 
g::PDt  considers  to  be  the  Sidst  Important  administrative  systems 
topics  that jeed  to  be  addressed.   He  identified  end  user  CbmpUtirig 
tnterconnectivity.  and  centralization  vs  decentralization  as  the 
major  issues  anci  elaborated  on  each  one  by  providing  a  description 
and  a  discussion  of  various  aspects  of  each 

Jy-feall.^^The  stage  is  now  set  for  clbsihg  the  gap  between 
the  conceptual  and^the  actual  by  using  the  bacRcrroand  in  the  previous 
seccions  todevelop  specific  goals  in  all  areas  of  information 

1°*^         purpose  tho  broad  area  of  information  systems  was 
divided  into: 

Appl i cations  Systems         Gommuni cations 
Information  Management  Security 
Bepartmehtal  Cpmputi  n<j      Organi  zati on 
Central  Computing 

::  .j-j  -  p  Sjtra±£al££.    with  tl.is  baclcgroohd  we  are  now  in  a 
position  to  examine  current  technology  to  decide  on  alternative 
solutions  to  improve  bur  current  environment.    He  are  coristaritly 
asM ng  oursel ves  where  we  want  to  be  wi  thi n  the  next  several  years 
and^What  teehnologles  we  wan tjp  employ  during  that  time  period.  As 
10  the  previous  section,  the  approach  is  brgaoized  by  developing 
strategies  for  appl i cations  systems,  informat ion  management, 
departmental^cpraputing,  central  Computing,  eoromuni cations,  security 
and  organization. ^_^In  addition,  each  set  of  strategies  is  preceded  by 
a  description  of  the  current  environment  to  insure  a  common 
understanding  of  our  starting  po1;;t. 

Plan  ApprbvpH 


rh«H4^4*   ?  ""^i^i*^?"       P^^"  by  all  AISAG  members  is  the  primary 
requisite  for  obtaining  executive  management's  support.    In  order  to 
arrive  at  consensus  varying  points  of  view  need  to  be  discussed  arid 
reconciled.    Presumably,  the  members  are  in  the  best  positib.)  io  mafee 
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recommendations  in^ this  area  and  through  this  process  are  given 
altiroate  freedom  in  maMng  choices.    It  also  frees  up  executive 
manag^me.jt  to  address  higher  level  agenda  items  by  reviewing 
recommendations  which  have  the  fall  support  of  the  AISAC. 

i     -  --The  final  step  in  the  approval  process  will  be  a  wide 
circulation  of  the  plan  to  all  major  University  administrators  for 
comments,  incorporation  of  those  comments  and  submission  of  the  plan 
to  the  President's  Council  for  formal  approval. 
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PULSEi  AN  "OFF-THE-SHELF"  DieiSiON 
SUPPORT  SYSTEM  AT  DlGKiNSON  COfctEGE 

RONAtD  E.  bOERNBACH 


DICKINSON  COLLEGE 
CARLISLE 
PENNSYLVANIA 


PULSE  is  the  nickname  giveaij^  Dickinson's  on-line ^ 
executive  level  irifbrmatl oil  system.  Authorized  staff 
are  presented  with  data  screens  on  their  terminals 
organized  by  broad  subject  area.  Readers  receive  new 
screens  when  they  read  their  electronic  mail  and  may 
retrieve_^x>ld  screens  fiom  dn-lihe  files.  Readers  may 
also_  communicate  to  reporting  offices  and  request 
clarification  or  further  information  while  logged  on  to 
the  screen  in  question.  The  system  was  designed  to  use 
existing  electrbhicinaii  commands  and  required  ho 
additional  expenditures  for  staff,  hardware,  or 
software. 


171 


Bactcgrodnd  and  Project  Oi^ln 

Dickinson  College  Is  a  small ^  private,  independent,  highly 
selective      liberal      arts      college      located      in  Carlisle, 
Pennsylvania^     When  founded  in  1773,   the  College  was  conceived 
as    institution    primarily    for    the    preparation    of  scholars; 
lawyers  and  clergy.     Today,  Its  167  faculty  prepare  some  2,000 
students  in  over  thirty  different  academic  disciplines  ranging 
from  the  classics  to  computer  science.    The  College's  20%  growth 
in  enrbllmerit  over  the  past  decade  has  made  management  by  its 
forty-six      admlhtstratbrs      increasji;r:gly      more      complex  arid 
technoiogicaiiy   more   sophisticateii.      Admiriistrative  computing 
began    in    1966.       Iri    1974^    the    College    installed    its  first 
time-sharing    computer,     a    DEC    PDP    11/34    and  simultaneously 
delivered    computing    power     to    virtually    all  admiriistrative 
offices.    By  1977,  the  College  developed  its  own  electronic  mail 
system   called  DREAMS  which   is   still   in  use  today.      In  1986, 
academic    year,    the    Coiiege's    computer    center    was  prbvidirig 
computing    service    to    the    eritire    College    cdmmuhity    from  two 
networked    mainframe     systems    -    a    DEC    PDP     11/84    for  the 
administration   and    a   VAX   8600    for   academic    users.       Ori  the 
administrative  side,  all  admiriistratbrs  have  either  a  ■etsvtnai 
or  a  micrbcbmputer  on  their  desks.     The  major  applications  are 
word  processings  data  base  inquiry,  and  electronic  mail.     Iri  the 
latter  area,   use  of  electronic  mail  has  becbme  mbre  important 
than     the     telephbrie     fbr     ori-campus     cdmmuhicatibhsi  Most 
admihistratbris  access  their  mail  account  several  times  a  day  to 
receive  or  send  messages. 


Despite  this  relatively  high  level  of  computer  literacy  and 
usage,  senior  administrators  often  complained  that  more  time  was 
spent  sorting  through  data  to  ascertain  the  facts  than  was  spent 
making  decisions.  Most  important  issues  we  -.Idressed  with  a 
combination  of  previously  prepared  routine  reports,  id  h5^ 
papers  and  last  minute  verbal  updates.  The  mix  of  information 
sources  used  usually  meant  that  no  senior  officer  had  the  same 
information  base  as  another  on  any  given  issue* 

It  was  in  July  of  1985,  and  in  the  context  of  the  situation 
described  above,  that  the  President  and  senior  staff  askid  for  a 
solution    to    the    information    problem.        The    objectives  were 
broadly  outlined  and  incxaded;     a  confidential  executive  level 
information   base,    timely   updating,    distriKutioh   to   a  limited 
group    (see    Fig.    1),    and    simultaneous    deliv^:ry   of  important 
changes,     irbhically^  given  our  famiiarity  with  the  computer  and 
electronic  mail   cbmmonications,    the   suggested   delivery  system 
was   a  loose-leaf   fact  book  which  would  have  required  frequent 
and  annoying  maiiiteiiance. 

POI^SE  Besign^  Deveiopmeat,  and  Testing 

The  job  of  creating  ah  executive  infornation  system 
involved  two  principal  tasks:  identifying  what  information  is 
really  "executive"  in  nature  and  determining  how  best  to  deliver 
iti     The  Office  of  Institutional  Research  was  given  the  task  of 
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surveying   the   admlhistratibh   on   the   most   crucial  information 
heeds.      Gbhsultations  with  the   senior  officers   revealed  that 
their   reeds   could  be   categorized   into   six  areas  of  Interest: 
Enrollment |   Admissions^   Development ,   Finance,   Resources,   and  a 
News/Facts   "catch-all"   category.      To   trim  down  all   the  data 
these  areas  could  encompass,  each  office  with  responsibility  in 
these  areas  was  asked  to  provide  what  Information  they  thought 
was    basic    to    describe    their    area    and    what    they  considered 
important    to    monitor.       the    ground    rules    were    simple;  the 
information  that  they  thought  to  be  vital  had  to  be  captured  on 
one  page.     Although  initially  Incredulous  at  the  prospect  that 
their  operation  could  be  monitored  on  one  page  of  infdrinatidh^ 
most  reporting  offices  finally  acknowledged  that  their  principal 
vital  signs  could  be  tracked  with  only  a  hatidfoi  of  statistics^ 
Reaction  from  the  senior  staff  and  President  to  proposals  for 
the    information    models    had    the    effect    of    summarizing  many 
separate  data  items  even  further  and  indicated  the  need  for  an 
extended,   though  somewhat  different,  distribution  fur  each  area 
of  information. 

After  three  months  of  determining  heeds ^  attehtlbh  shifted 
to  the  best  means  for  information  deiiveryi  A  larger  and  more 
complex  routing  was  now  evident  (see  Fig.  2)  and  it  was  clear 
that  many  administrators  would  not  receive  the  reports  for  all 
areas.  This  fact^  combined  with  a  much  more  limited  information 
base,  inspired  us  to  look  at  the  computer  screen  as  a  solution 
to  the  problems    Enthusiasm  was  tempered  after  a  mbiith  long 
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eearch   failed   to   reveil   any   ihforiitibR  iystem  packages  that 
were  affordable  in  terms  of  either  software  expeni-e  or  impact  on 
the  computer  system's  resources.      A  brief  inquiry   to  our  own 
highly   competent   computer   stiff   found   thei  challenged   by  the 
task  bat  already  overextended  on  ca^^int  projects.     Looking  at 
what  softwlre  was  already  available  or  "off-the-shelf"  reviiiid 
only    DECffORD,     DEe's    word    processing    softwi«,     and  DREAMS, 
Dickinson's    own    electronic    mail    software.       DECWORD    had  the 
composition,    format,    and   screen  scrolling   features  but  lickid 
extensive    communication    capabilities.       DREAMS    had  extensive 
conunanlcatton    powers    but    virtually    ho    ic^een   compbsitibh  or 
display  features.     The  other  major  drawback  to  DREAMS  was  iti 
lack  of  backward  screei  Uing  which  precluded  thi  iending  of 

two  or  more  related  set.  .en  size  pages  of  iSforaation  to  present 
one  report.     This  Was  ah  important  hindrance  because  a  computed 
8cr«en  holds  2,000  characters  of  infbrffiatlbh  cn  an  '^0  55luin  by 
25  row  matrix  whereas  a  typewritten  8   1/2"  X  11"  page  permits 
upwards    of    3,600    characters    depeSdihg    on    fonc    and  spacing. 
Graph   paper   laid  out   to   identical  dimensions  of   the  coiputi? 
screen   characters   indicated   the  heed   for  ioire  dita  paring  and 
extensive    use    of    abbreviations.       Afti?    ieveral   drafts,  the 
Enrollment  Data  Screen  (see  Fig.   3)  was  ready  fbr  composltioh 
arid  uploading.     For  the  tedious  task  bf  cbmposing  k  dita  screen 
format,  DECWORD  was  the  brily  ablution  foi  5f flees  with  bnly  CRT 
terminal      equipment.  For     offices     with     microcomputers ^ 

spreadsheet  software  enabled  not  only  quicker  formatlSg  but 
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provided  an  dppdrtuhity  f5r  the  incotporatibri  of  foriulii  which 
would  autdmaticaiiy  Recalculate  associated  data. 

Though   by   no   means   an   elegant   mkans    to   coffipdse   a  data 
screen,  both  approaches  were  tested,  documented  *  and  dl^t^ibutid 
by    the    Office    of    institutidnal    Research    to    ail  reporting 
dffices.    The  Enrollment  Data  Screen  was  the  first  screen  td  be 
ready  and  was  sent  via  electronic  mail  on  March  14,   1986.  A 
standard  mail  system  diagnostic  on  thlt  date  revealed  that  all 
PULSE   readers   had   read    the    screen   within   tWb   hours   with  rid 
special  advance  warriirig  of  its  delivery.    Subsequerit  diagnostics 
have   revealed    that   a   data   icreen   is   read   by   the  authbirized 
readership  wlti^n  an  average  of  two  hours  and  fifteen  minutes 
ifter  transmission.      It   is  ridw  standard  practice  td  release  a 
new  data  screen  at  the  end  of  the  business  day^and  readers  hive 
come  td  expect  this  timing i 

Accompanying  the  first  data  screen  and  all  subsequerit 
screens  is  a  two  page  users  "iaSaai".  The  first  page  is  alwiyi 
a  listirig  of  the  most  commonly  used  mail  coim^hds  and  an 
explanation  of  their  effect.  The  second  pige  is  an  explanatic 
of  the  data  screeri  beirig  viewed.  It  is  prepared  as 
reproduction  df  the  s^een  with  the  borders  contiiSing 
exparisions  of  the  abbreviatioris  used,  data  def tSttibSs ,  arid  ari 
expected  reporting  frequency. 

Documeritatiori   fdr    reporting  offices    turr  ^   be  a 

major    effdrt    while    that    performed    fdr    rea  mlmal. 
Readers  had  seen  hard  copy  drafts  df  the  scReeSs         .iny  times 
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that  they  were  compiet  iy  famllar  with  the  location  and 
interpretation  of  the  inforinatidri.  Since  all  PULSE  screen 
commands  are  identical  to  normal  mail  commands,  the  usually 
important  aspect  of  training  bn  a  new  system  was  literally  a  hbh 
event. 


PULSE  in  Practice 

Perhaps  the  iost  telling  tribute  to  the  PULSE  system's 
success  is  the  fact  that  the  officers  who  Report  but  the  data 
screens  have  stopped  receiving  phone  calls  on  any  items  covered 
by  the  data  screens.  This  wa8  certainly  not  the  case  When  hard 
copy  reports  were  issued  on  the  same  areas  of  inf5rmatton. 
Another  intereisting  bbservatibri  has  been  that  prior  to  PULSE 
screens  J  most  errors  were  caught  by  the  reporting  office  before 
they  were  discovered  by  readers;  now  jUst  the  opposite  is  trues 

Users  report  that  they  often  converse  with  the  sender  about 
information  on  the  screens  via  the  action  line  at  the  bottom  of 
each    screen.       Often   questions    raised   are   Of  ^h  general 

interest  that  the  reporting  officer  copies  the  que&cibn  ind  his 
response  back  to  the  entire  readershipi  Readers  report  that 
they  did  hot  have  the  time  to  engage  in  this  kind  Of  dialog  when 
hard  copy  reports  would  have  necessitated  phone  calls  or  in 
person  meetings. 

PULSE  commahds  allow  the  reader  to  respond  to  a  data  screen 
in  many  ways.  A  data  screen  can  be  replied  to  with  a  request 
for  more  information  from  the  sender.    A  screen  often  generates 
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the  desire  for  a  "party-line"  cbhversati'^h  between  one  recipient 


readership  can  be  addressed  by  cn^  password.  Screens  can  be 
copied  to  ah  on-line  history  file  reserved  for  that  particular 
screen  type  with  a  maximum  of  seven  keystrokes i  Retrieval  of 
the  latest  or  an  older  screen  takec  as  little  effort.  Screens 
can  be  also  printed  off  for  use  n  conference  room  ehvlrohmehts. 
Occasionally y  a  screen  shoulc  be  sent  to  a  reader  who  is  not 
normally  on  the  regular  distribution:  list.  The  priviledge  to 
forward  a  screen  is  limited  to  the  President  ai       enior  staff. 

At  certain  times  of  the  year^  some  offices  may  issue  new 
screens  as  often  as  one  per  dayi  To  quickly  ^denti'/  for  the 
reader  what  has  changed  without  the  heed  to  do  a  tedious  screeh 
to  screeh  cbmparisbh^  the  use  of  ah  arrow  sjnnbbl  in  frbnt  of 
a  new  data  element  was  incorporated  as  a  feature  of  all  screen 
formats.  In  addition,  certain  changes  ih  heed  of  special 
explahatibh  are  accbnimbdated  by  the  use  bf  a  "remarks"  block  at 
the  bbttbm  of  each  screen. 


With  dhly  teh  mbhths  bf  experience^   it  would  be  premature 


to    state    that    PULSE    screens    have    an    Assured    place    in  our 


substantial  imprdvement  over  our  did  ways  df  cdmmuhi eating 
ihfbrmatidh.  The  use  bf  electrbhic  mail^  thbugh  embraced  as  a 
last  resort  thtttaliy,  has  had  an  advantage  no  other  commercial 
information  system  contained  -  the  positive  delivery  df  hew 
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decision    mi»Vtug  process. 


Currently ,     they    do    represent  a 
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information  every  tine  the  user  ^eads  his  tsaii  account.  this; 

attribute  alone  has  been  so  effective  that  we  would  lticb?p5?it 

It  Into  any  new  iajor  revision  of  the  systei* 

Another  unexpected  bonus  was  the  electronic  mail  system's 

inherent  Capability  to  permit  PULSE  access  twenty-four  hoars  a 
day  whether  at  work  or  at  home  ard  even  while  tfiveling  aWay 
from  campus  via  the  use  .f  laptop  cSmputers  with  on  board 
modems.  The  nbility  to  access  the  latest  information  af»:er 
normal  working  hours  and  anywhere  there  is  a  telephone  is  a 
popular  features 

Two  of  the  major  drawbacks  of  our  current  system  have 
already  been  alluded  to:  lack  of  multiple  page  reports  khd 
the  somewhs;  awkward  updating  process.  Arothe^  d^aWback  is  the 
use  of  the  (»  Tfibbl  to  flag  changes.  A  ter  way  would  be  to 
highlight  or  "bold"  changed  items.  Nice  j  ha  •  also  would  be  k 
graphics  capability  d  a  menu  driven  approach  to  sci  eS  access. 
Plans  for  ^he  future 

/The  three  screens  now  on-line,  Admissions,  Ehrbllmeht,  and 
Development,    are    ioon    to    be    suppleiSehted    by    three    more  - 
'inance.   Resources,  and  a  News/Pacts  Screen*     If  Ehese  screens 
are  evaluate     as  su  easful.  It  is  likely  that  we  will  turn  bur 
attentibh     to     the     development     of     a     menu    driven  on-line 
institutional    fact    book    with    cbSpletely   open   ibbess    to  the 
entire   campus   cojatminlty.      Such   a   system  would   be   much  more 
detailed  and  comprehensive  than  the  current  PULSE  screens  but 
would  be  updated  only  on  a  semi-annual  basis. 
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ABSTRACf 


In^the  absence  of  absolute  measures  of  institutional  health,  colleges 
and  universities  often  compare  themr:3lve8  with  peer  institutions,  using 
h-^  storical  trend  data  and  ratio  anal  ^^:*^3.  Dhe  promising  ^  a^  to  peer 

group  data  sharing  is  the  Tuf ts-EDUu..a  Data  Sharing  Project,  which  now 
supports  over  50  liberal.arts  colleges  and  17  private  research 
uhivrr-jties*  Hore  than  a_^raw"  data  bank  on  finances,  enrollments^ 
faculty^  iibraries^_and  computing,  the  Project  includes 
carefuilyrrcbhstrun ted  data  profiles,  built-in  r^rcic  analyses,  and 
semi-annual  meetings  to  discuss  policy  implications^  new  data  comparison 
areas,  and  system  developneiits. 


This  paper  will  provide  at.  overview  of  the  Project  as  well  as  case 
histories.  Implications  for  other  peer  group  efforts  will  also  be 
explored • 
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Data  Sharing  Among  '"ainpusei:,.  Success  and  Prospects 


How  healthy  is  your  college  or  university?  You  know  the  budget  is 
balft        .    * irblimeht  is  declining  slowly,  the  capital  campaign  seams  to 
be  or        ^et,  students  like  the  new  online  library  catal:>g|  and  your 
athletic  program  has  avoided  scandal  for  five  consecutive  years  —  but 
there  don't  seem  to  be  any  absolute  indicators  of  institutional  health. 
Thus,  you  are  led  to  cbmparisbhs  with  pieer  colleges  or  universities, 
using  data  collected  through  telephone  surveys  and  discussions  around  a 
bar  at  the  annual  conference.  Isn't  there  a  better  way? 

Bcperience  with  the  Tufts  -  EDUCOH  Data  Sharing  Project  (dfigiiially 
EDUeiM's  Higixer  Education  Data  Sharing  Project,  lEDS)  indicates  that 
there  iB  a  better  way^  which  (not  surprisingly)   ,jas  computers.  Both  the 
data  shflLiTing  f-focess  and  applications  to  ins : '  tutional  research  and 
planning  will  be  surveyed  in  this  i-c^per. 

The  Process  of  Data  Sharing 

The  Project  is  now  five  years  old,  and  enrolls  ei^^ht^en  universities  and 
fifty  colleges  as  members  (Appendix  A).  Ito  purpose  is  to  support 
college  and *univef sity  planning  and  mariag«Qeht  by  facilitating 
self-assessment  and  comparisons  with  peers,  using  comp'tterized 
data-handling  and  analysis  techniques.  Now  full/  supported  by  membership 
dues^  the  Project  received  three  start-up  grants  frozt  Exxon 
Education  Fbundatidhi  and  software  support  from  Lctus  Development 
eorporation. 

At  heart,  the  project  is  a  shared  institutional  database.  Each  school 
supplies  its  own  data,  generally  in  the  form  of  copies  of  national 
survey?  (e.g.,  fffiGIS  and  IPEDS).  The  staff  at  Tnfte  ly^il^es  tha  data 
from  all  meinbei^s  and  produces  reports  tUat^  in  add i'  .oh  t.^ 
recapitulating  the  data,  produce  a  wide  variety  of  trend  indicators, 
ratios^  percentages,  and  graphics  of  key  items i  Using  a  set  of  national 
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economic i  demographic,  and  higher  educatibh  data^  the  figures  for 
individual  institutions  and  the  group  as  a  whole  can  be  related  to  the 
broader  context:  financial  figures  are  deflated  by  Higher  Education 
Price  Indices,  admissions  data  tracked  as  percentages  of  state  high 
school  graduates,  and  salaries  seen  in  relation  to  national  averages. 

The  database  is  intentionally  broad.  Members  contribute  data  on 
finances,  fund-raising,  enrollments  *  admissions,  student  charges  and 
financial  aid,  libraries  and  computing  resources,  facul vy  numbers  and 
salaries,  sponsored  research,  facilities,  and  personnel. 

The  Project  asks  for  a  minimum  of  added  data  collection  effort  from  the 
members,  taking  advantage  of  existing  stirvey  efforts  wherever  possible. 
Only  where  good  survey  don't  exist  (e.g.,  degree-completion  rates),  or 
where  a  few  additional  data  elements  are  needed  to  complete  an 
understanding,  are  project-specific  surveys  undertaken.  The  added  value 
of  the  Project  comes  in  a  number  of  ways.  Survey  results  are  available 
more  quickly  than  from  the  national  source.  The  reports  emphasize 
insight,  hot  data,  through  extensive  use  cs^  ratios,  and 

indicators.  The  breadth  of  the  database  nrriiiit^  juj  ci-dinensibnal 
studies  anS  comparisons.  A  monthly  r-:  .  ..'-ter  facilitates  coirmunication 
on  relevant  issne^.  Finally,  part*     •    r-  meet  at  least  twice  yearly  to 
review  and  discuss  results,  and  to  share  problems  or  opportunities  they 
encounter  oh  their  individual  campuses. 

But  what  about  problems  of  conparability  and  accuracy?  No  two 
institutions  are  trcdy  alike,  and  there  are  inconsistencies  in 
reporting,  even  with  careful  data  element  descriptions.  To  minimize 
problems,  each  survey  goes  through  a  two-round  production  cycle.  The 
first  is  a  .luick  hard-copy  f'eedback  of  reported  data,  ratios,  and 
graphics,  to  be  reviewed  by  the  contributing  institutions  for  accuracy. 
After  sny  cdrrectibiis  and/or  added  analyses,  a  final  report  is  produced 
both  in  hard  copy  and  on  diskette.  The  advantage  of  the  diskette  output, 
wbich  \^Ht3  Lotus  1-2-3  fomet,  is  that  plannerr  md  managers  can 
construct  their  own  peer  groups,  conduct  special  analyses,  and  produce 
their  own  graphics. 
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App3 cations 

The  first  question  that  arises  in  "peer  grdup*^  data  sharing  is,  which 
institutions  form  the  relevant  peer  group?  Although  ther^  are  many 
familiar  peer  groups,  such  as  the  Big  Teh  (but  Northwestern  ts  private) 
and  the  Ivy  League  (but  Cornell  is  part  state-suppt rted)  and  a  grovihg 
number  of  less  familiar  ones  (like  "  :.e  Dirty  T)ozen"  and  "The  Six 
Pack")^  many  analysts  would  argue  that  the  definition  of  the  peer  group 
changes  with  the  problon  being  addressed.  Thet  ib,  for  a  study  of 
student  financial  aid,  Wci]«>3ley  College  might  be  'hterested  in  policies 
at  MIT,  whereas  it  would  probably  not  include  MIT  in  a  study  of  campus 
computing  expenditures. 

One  approach  to  defining  a  relevant  peer  group  is  shown  in  Appendix  B. 
In  this  /»raph  enrollment  is  plotted  against  expenditures  per  student 
(educational  and  General  expenditures  plus  mandate?  y  transfers),  which 
indicates  other  institutions  that  are  of  a  similar  size  and  wealth. 
(Campuse?  are  coded  here  to  maintain  the  confidentiality  of  the  data.) 
A  related  roe  sure,  especially  reievs      ^6r  private  institutions  is  shown 
in  AppenUix  C,  wherein  erifbllmeht  33  g-*aphed  agrihst  endowment  market 
value  per  student.  Thus  One  of  the  f Lr^*t  payoffs  of  data  sharing  is 
gaining  e.  better  definition  of  an  institution's  peer  group.  Then,  what? 

The  distinction  among  operational,  tactical,  an,^  strategic  decisions  is 
u  crude  but  useful  one.  Within  ah  institution,  operational  decisions  are 
made  oh  a  daily  basis  and  involve  routine  activities.  They  require 
infomation  systems  with  a  high  deg-ree  of  specificity,  timeliness  and 
accuracyi  The  bursar  must  know  at  any  point  in  time  who  has  paid  tuition 
and  how  much.  Tactical  decisions  are  more  complex.  They  tend  to  require 
more  aggregated  infonhatibh^  are  more  apt  t^  have  a  future  orientation, 
and  often  require  data  from  outside  the  institution.  The  chief  business 
officer's  selection  of  a  different  mix  of  tuition  payment  plans  would  be 
an  exf  'ple. 
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Finally i  ati-etegic  decisiona  are  infrequent  and  impre-'. 
lOiSgef-fange  policy,  and  are  often  baaed  on  impfeaaioaa  rcic-^^-  than  nara 
data  becauae  relevant  data  cannot  be  gathered.  Theae  deciaU-.  uaually 
require  ioi ;  underatandihg  of  the  cohtejct  in  •fhiv.h  the  indtitutibh  ia 
operating  than  of  apecific  data  from  within  it.  The  Pi-eaident'a  tuition 
r  .cing  and  financial  aid  atrategy,  for  inatance,  is  related  to  the 
misaion  of  the  ihatitution,  to  the  competitive  marketplace^  to 
dudgementa  about  Iradeoffa  between  incre^iaed  chargea  and  program 
iraproveraenta,  and  the  like.  It  ia  in  the  area  of  atrategid  and  tactical 
aeciaion-j  that  comparative  data  can  be  most  uaeful,  by  providing  clearer 
ttnderatanding  of  the  context  in  which  the  inatitut:on  ia  operating. 

Examplea  may  be  helpful.  Wesleyan  University  in  Connecticut  haa 
deacribed  itaelf  for  a  number  of  years  aa  a  "little  univeraity,"  and  haa 
worked  to  develop  a  selected  riumher  of  restarcb  and  graduate  education 
programs.  While  administrators  had  known  Tor  some  time  that  their 
tuition  pricing  placed  them  a  bit  above  most  selective  private  colleges 
and  a  bit  below  the  leading  private  research  universities,  they  were 
reassured  to  see  from  an  analysis  of  expenditure  patterns  that  their 
sponsored  research  activity  fell  in  the  same  area. 

At  Tifts  University,  a  great  d^il  of  effort  has  gone  into  fuiid-raising 
in  the  laat  aeveral  yeara,  culminating  in  the  recent  aucceaaful 
conciuaion  of  a  major  capital  caniwign.  Uatng  both  national  Committee 
for  Financial  Aid  to  Ekiucation  (CFAE)  data  and  information  fro^  the 
Tufta  -  EDUCOM  Data  Sharing  Project  inatitutioha,  the  planning  office 
haa  carefully  tracked  annual  performance  on  a  variety  of  indicators.  Ac 
the  operational  level  —  e.g.^  for  soliciting  apecific  proapecta  —  tiiia 
infonoatioh  ia  anhe'.pful.  In  budget  planning  (a  tactical  pi-ocer.a),  they 
have  learned  that  it  coata  a  good  deal  more  per-  dollar  raiaed  than  moat 
aucceaaful  competitora,  and  have  begun  to  focua  expend iturea  more 
carefully.  At  the  atratpgic  level,  however,  given  the  magnitude  of 
auppdrt  and  the  budget  leverage  being  won  by  peer  ^natitutiona,  it  ia 
clear  to  Tufta  that  continued  aggreaaive  fund-raiaing,  even  at 
aubatantiai  expenae,  is  eaaential. 
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Several  features  of  xhis  application  should  be  noted.  First,  operational 
data  on  gifts  or  expenses  for  one  ir/  itution,  When  shared  with  or 
compared  with  similar  data  from  others,  yield  useful  insights  for 
tactical  and  strategic  planning.  Second,  indicators  are  much  more  useful 
than  raw  n^jrabers.  Percent  of  alumhi/ae  cohtr ibuting^  ratio  of  support 
from  individuals  to  support  from  organizations,  proportion  of  support 
from  alumhi/ec-  (versus  from  unrelated  individuals),  relative  dependence 
on  large  gifts,  and  ratio  of  expenditures  or  personnel  to  iui.draising 
results  in  each  area  —  these  and  similar  ratios  looked  at  over  time  are 
more  meaningful  than  the  raw  data  on  which  they  are  based.  Third, 
despite  the  presence  of  a  fairly  comprehensive  End  extretaoly  helpful 
national  survey,  collaboration  aiQong  a  group  of  similar  ohiversities  to 
exchange  additional  data  agreed  on  collectively  was  essential  to  the 
usefulness  of  the  outcome. 

For  further  Information 


The  project  staff  at  Tufts  consists  of  John  A.  Dunn,  Jr- ,  Jennifer 
Mauidin,  Audrey  Adam,  arid  Kate  Hill.  They  work  under  ^br  guidan.  -  of  a 
project  advisory  committee  consisting  of  nine  repr^^sentatives ,  four  each 
elected  by  the  university  and  college  members,  as  well  f\s  Daniel  A. 
Updegrove  of  EDUCOH. 

Membership  in  the  Project  is  by  consent  of  the  present  members. 
Interestea  selective  private  v^olleges  and  miiversities  are  invited  to 
inquire.  In  addition,  the  Project  staff  would  he  interested  in  talking 
to  and  possibly  providing  support  f' r  persons  frm  other  types  of 
institutiohzi  (e.g.^  techhologicall.v  oriented  universities,  public 
universities)  who  are  considering  forming  peer  groups.  Gontac^.  should 
with  John  A.  Dunn, Jr.,  Vice  Preu  ac-nt  for  "lannir.g;  Tufts  Univesity, 
Medford,  MA  02155.  Telephone  f 1 7-38  - ?274. 
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Appendix  A 

Peer  Groups  participating  in 
Tufts  -  EDUCOH  Data  Sharing  Project 


Private  Research 


liiiiea 


Brahdeis  Universi :y 
Carnegie  Mellon  University 
eomell  University 
Duke  University 

Embr^  University. 
Georgetoim  University 
Lehigh  University 
Mercer  Unive'^sity 


University  of  Miami 
New  York  University 
University  of  Penhsyivahia 
University  of  Rochester 

Southern  Methodist  University 
Tu^'s  University 
Tuiarie  University 
Vanderbilt  University 


Washington  University 


Liberal  Arta  Colleges 


Allegheny  Cdlege 
Amherst  Col  ;e 
PvTTi'^rd  Col^ 
r-ite^*  College 
F  i^*  via  College 
i  r  yn  Ma  wr  C  0 1 1  eg  e 
Bucknell  University 

Carleton  College 
Claremont  McKehha  College 
Clark  University. 
Colgate  University 
College  of  Wooster 
Colorado  College 
Connecticut  cOlleg  . 

Davidson  Colls^pre 

Dickinson  College 

Franklin  and  Marshall  College 

Settysburg  College 

Grinnell  College 

Ham i  1  to  n  Co  1 1  eg  e 

Haverford  College 

Harvey  Mudd  College 

Kalamazon  College 
Kenyon  College 
Lafayette  College 


Lawrence. College 

Lewis  and  Clark  University 

Macalester  College 

Middlebury  College 

Hills  College 

libunt  Holyofce  College 

Muhlenberg  College 

Dberlin  College 
FomonaCollege 
Reed  College 
St.  John* 8_ College 
Scripps  College 
ateith  College 
Swarthfflore  College 

Trinity  College 
Trinity  University 
Union  College 
Ifciversity  of  the  South 
Ursihus  College 
Wellesiey  Ccllege 
Wesljyan  College 
%ieatdn  College 

Williams  Co 3, lege 
Wittenberg  Oollege 
College  of  Wooster 
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PLANNING  WITH  TECHNOLOGY  -  LRISP  III  ON  TIME  WITHIN  PHASE  AND  BUDGET 

Paul  Cdstellb 
Lewis  Teroares 
University  of  Miami 
Coral  Gables 
Florida 


University  of  Miami  is  midway  through  its  seven  year  Long  Range 
Information  Systems  Plan  (LRISP).  LRISP  has  spawned  a  cycle  of 
planning  and  implementation  efforts^  as  well  as  annual  updates  to 
the  Board  of  Trustees.  These  planning  efforts-  have  been 
especially  challenging.  This  paper  discusses  ongoing  planning 
efforts  and  how  techhblbgy,  in  the  form  of  personal  computers, 
word  processihg  iBQ  spreadsheet  software,  and  networking  have  been 
utilized.  The  LRISP  implementation  began  in  January  1984  with  a 
total  project  cost;  estimate  of  $13.68  million.  This  was  revised 
to  $15.2  million  in  fall  1984.  Since  then,  the  plan  has  been 
updated  twice  (fall  1985  and  fall  1986). 
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The  Universitv'  ibf  Miami ,  a  private,  independent,  ndriseetarian  university 
was  chartered  in  i925  as  a  nonprofit  institution-  of  learning,  whose  policies 
are  -established-  by  a  self -perpetuating  Board  of  "^"rustees.  The  University 
serves  approximately  15,000  credit  and  non-credit  students  each  year.  The 
Information  Resources  organization  supplies  information  systems^ 
telecommunications,  planning,  and  institutional  research  services  as  heeded  by 
the  university  to  support  its  institutional  objectives. 

In  1983^  the  information  systems-  organiz^  was  so  burdened  with 
maintaining   bid,    poorly   documa^  it    could     not  make 

sufficient_  headway  towards  new  systems  implementation.  Clamoring  for  new 
systems  was  relentless  but,  the  ability  to  deliver  was  constrained.  In  an 
unorthodox  move,  the  University  suspended  all  hew  systems  developmeht 
activities  for  four  months,  ih  order  to  put  together  a  tohg  Rahge  Information 
Systems  PI  ah  (LRISP).  Two  teams  were  formed;  one  team  of  senior  personnel  was 
assigned  to  develop  the  plan,  while-  another  team  was  devoted  to  reducing 
bacfcloggedmaintenance  work,  in  a  period  of  four  months,  a  plan  consisting  of 
approximately  250_pages  and  containing  six  major  strategies  for  the  future  of 
information  systems  at  the  University  of  Miami  was  approved  by  the  Board  of 
Trustees. 

IMPLEMENTATION  TO  DATE 


--  This  yearmarksthe  midpoint  of_this_p1an's  implementation.  During  the 
last  year^__ the  overall  LRISP  implementation  time  table  has  beeh  reduced  by 
seven  months  and  for  the  third  consecutive  year  estimated  total  LRISP  project 
implementation  costs  continue  at  $15.2  milliph.  This  ambitious  pfbject 
presented  the  fdllpwing  major  challenges  diirihg  the  past  year r  cbhtihuihg  t 
cohtfdl  implemehtatidh  costs,  bvircbmihg  the  experiehce  curve  fbr  new  software 
devel  bpiieht  tool  s^   wbrfcing   wi  thi  h    the    dynami  cs    of  -  the    orgahi  zati  on  and , 

limiting-  employee     turnover.         These    required    considerable  _adaptability 

affecting_  the  University  community  as  well  as  the  information  systems 
department. 

There  were  many  notable  achievemehts  during  the  year,  Twb  major  database 
ipplication  systems  were  implemented  (Accbuhts  Receivable  and  Student 
Recbrds).  Projects  were  cbmBihed^,  in  ebhsultatioh  with  project  s^ 
resulting  Ih  an  estimated  one-half  year  reduction  of  the  seven  year  The 
Project  Definition  and  Planning_(PDP)  phase  was  completed  for  two  projects 
(Human  Resources  and  Purchasing/Accounts  Payable).  Completion  of  the 
Preliminary  Systems  Design  (PSD)  phase  for  these  two  projects  is  expected  by 
the  end  of  December.  A  reorganizatioh  was  effected^  combihihg  database  and 
applications  development  staffs,  under  one  directbr.  Ah  IBM  3081  was 
ihstalled,  prbvidihg  stiff icieht  computing  capacity  to  meet  projected  needs  for 
the  hext  24  mbhths.  Last^  but  hot  least,  we  began  a  major  systems_ conversion 
from  bur  UNIVAe  1100/82  to  the  IBM  3081  in  anticipation  of  a  May  30,  1988 
departure  of  the  UNI VAC  computer. 

This  year  the  two  projects  successfully  completed^  Student  Records  (late) 
and  Accounts  Receivable  (on-time)^  were  delivered  in  time  to  be  used  for  the 
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Fall,    1986   semester.      these _  impbrtarit   hew  appll^  fiave  n6t_only  pat 

infdrmatioh  at  the  fingertips  of  the  Uhiversityls  knowledge  workers  but,  they 
cohstitUte  the  initial  integration  of  database  information  for  virtually  all 
subsequent  applications  such  as  Enrollment  Management.  Additiphally^  the 
purchase  of  software  packages  is  allowing  us  to  aggregate  plahi3ed  projects  in 
a  more  functional  manner.  This  results  in  a  planned  reduction  of  bhe-half 
year  of  implementation  time  frbifi  the  plan's  hbrizbh.  Attachment  A  shows  an 
implementation  overview  bf  prbject  activity. 

With  implementatibhbf^fbundat^  the  learningcurve 

and    reorganization  During  calendar  1987,  we 

intend  to  implement  Recruitment^^  Development/University  Relatibhs, 

the  Housing  portion  of  Enrollment  Management^  and  step  I  (cbhvert  tb  bh-line) 
of  Financial  Reporting. 

Mi crbcbmputer  usage  cbntihues„  to  _grbw^  Traihihg_  users  involved  in 
systems  install atibn_  includes  courses  in  WordPerfect  (a  microcomputer 
wbrdprbcessihgpackage]^  Lotus_i--2r3  (a  microcomputer  spreadsheet  package)  and 
dBase  n I  (a  microcomputer  database  package).  These  classes  art  assisting  us 
and  the  Univeiiity  community  become  more  proficient  in  the  use  bf  cbmputers. 

Implementatidn  of  Phase  One  bf  thi  academic  and  administrative  hardware 
plan.apprbved  by  the  Board  (in  March  1986)  has  been  completed.  We  expect  a 
cbhtihued  increase  in  demand  for  hardware  _ resources  because  of  new  LRISP 
application  install ations,_  end-user  computing,  and  widening  access  to  the 
centrail  facility  _environment.  Hardware  upgrades  to  central  facility 
resources,  as  anticipated  in  our  Hardware  Plan,  are  scheduled  with  the 
installation  of^additional  disk  drives  JDecember,  1986) ,  additional  tape 
drives  (June^  1987)  and  upgrading  bf  disk  drives  (dune,  1989).  Funds  for 
these  upgrades  have  been  allbcated. 


Sew  tool s-haye  been  acquired  in  order  to  monitor  and  gather  pertinent 
hardware  and  software  performance  data.  These  tddls  enhance  bur  ability  to 
tune  systems  effectively. 


LRISP  ppinted  but  the  necessity  for  implementing  certain^  Local  Area 
Networking  (LAN)  strategies  for  inter  and  intra-campus  data  communications. 
While  hbt  as  a  part  bf,  hbr  funded  by  LRISP^  it  is  important  to  note  our  Coral 
Gables  (main)  Gampus  LAN  (UNET)_is  now  a  reality.  A  backbone  connecting  all 
Ebral  Sables  campus  buildings  has  been  installed  and  is  presently  available 
for  student,  academic^  and  admini strati ve^use.  This  hetwbrk  enables  wider 
access  to  our  IBM,  UNIVACi  Digital  and  AT&T  host  cbmputers.  In  addition, 
intra^building  networks  are  being  evaluated  for  standardization  to  permit 
departments  to  share  resblirces. 

Important  brgahizational  support  has  been  obtained  from  our: 

6  Computer  Advisory  Committee  fCACj^.  This  committee,  chaired  by  the 
Dean  of  the  College  of  Engineerihg^  cbntinues  to  oversee  LRISP 
issues  as  well  as  bther  academic  and  administrative  cbmputihg 
issues.  It  has  addressed  project  scope  and  priority  issues  and 
approved  a  series  of  computer  policy  statements. 
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6  Systems  Coordinating  eommittee  (SEC) .  _  This  committee  consists  of 
project  steering  cfiairpersons,  Bfiairwan  of  CAC,  Provbst^s 
representative  and  Vice  President  for  Business  and  Finance.  Meeting 
monthly^  the  committee  helps  coordinate  LRISP  issues. 

b      Project  Steeri rig   Cbmmi ttees .  Each  pfbject  has  a  steering  committee 

cbnslsting  bf  faculty_and  key  management    users    of   the  particular 

system.  They  provide  input,  oversight,  validation,  and  consensus 
building  for  the  projects. 

0  Informatidn  ^^nalysts.  The  assignment  of  experienced  University  of 
Miami  persbhhel  with  user  department  experience  has  proven  even  more 
beneficial  tb  proper  system  develbpment  than  anticipated. 


0      Consultants.    As  recommendedby  our    Board  of _Trustees,_consultahts 
have  provided  quality  assurance  and  project  monitoring  services. 


-_  There  is  some  bad  news  {we  prefer  to  say  there  are  challenges)  as  well. 
Certain  critical^  vehdbr  supplied^  end-user  and  central  facility  software ^ 
designed  to  facilitate  access  and  bthir  end-user  cbmputihgfUhctibhSi  has 
failed  to  meet  expectatibns.  _  "Hands  on"  experience  has  highlighted  the 
propensity  for   this  kind   of  software  to  consume  high  levels  of  resources  and 

to  be  potentially  cumbersome  and/or  error  prone.  Vendor  resolution    of  these 

difficulties,  while  being  addressed,  is  a  year  or  more  away. 


In  the    interim^  necessary   guidelinesdefining   anpropriate  use  of  these 

software  products  are  being  drafted.    Use  of  these  products   will  therefbre  be 

somewhat  limited  during  the  coming  year.  A  search  is  underway  tb  determine  if 
other  products  are  available  that  would  serve  us  better. 


Resignation  of  the  Director  for  Applications  Development,  while  causing 
some  disruption,  resulted  in  an  opportunity.  Management  of  database  and 
applications  development  staffs  was  combined  under  dne_  director^  thereby 
increasing  ccbrdiriatibh  and  re^^  conflict.  Retention  of  qualified  persons 
in  the  positions  addressed_by_  bRlSP  continues  to  be  a  challenge..  Staff 
development_  and  career  enhancement  programs  (including  video  taped  and 
computer  based  training  courses)  seem  helpful  in  keeping  turnover  at 
approximately  20  percent. 


USING  TECHNOLOGY 


_^  Persbhalcdmputers,  wbrdprbcessing  arid  spreadsheet  software^  as  wel 1  as 
an  intra-departmental  netwb  have  been  critical  success  factors  for  our 
ability  to  sustain  the  LRISP  irapleraentatlon  (with  its  annual  updates  to  the 
Board  of  Trustees)^  develop  a  hardware  plan,  and  contain  both  regular 
operating  costs  and  the  LRISP  implementation  within  budget. 


We  have   migrited  from  Dis  ahdziarly  off-brand  mi crdcbmputers 

(we  bought  two  ACCESS  micrbcbmputers)=thrbugh  IBM  PC  cbmp^^^  (two  portable 
Cblurobias)  to  IBM  PC  XTs  and  Leading  Edge  PC  XT  compatibles.  Both  the  ACCESS' 
andthe  Columbias  came  with  wordprocessing  {Perfect  Writer)  and  spreadsheet 
(Perfect  Calc)  software.    While  these  easily  met  our  initial  needs,  we  how  use 
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*'o''<l_Re''fect  (for  all  our  wprdprocesslflgh  Lotus  {for  all  bur  spreadsheets  and 
all  but  presentation  graphs) ^  and  LISA  Draw  for  presentation  graphics. 

Our   busihiss   office   suppbr^^  PC  XTs,  including  departmental 

secretarial  support)  is  networked  with  3-Coni  Ethernet.  This  allows  for  file 
sharlnf  and- etiiti -station  use  of  shared  print  facilities.  This  ihtra- 
department  netws3f-lc  Is  a  test  installation.  We  are  still  evaluating  othar 
network  solutions  (for  iRStsnce  IBM's  Token  Ring,  and  Uhgarmahh-Bass'  UNET); 

We  use  spreadsheets  to  _plah,  -budget,  monitor,  and  control  costs  for 
regular  operatTohs  and  kMSP  impTemeotations.  This  allows  us  to  underrtand* 
report,  arid  e©ntrbl  LRISP  application  development  costs  at  both  individual 
project  arid  total  levels  as  well  as  by  broad  category  of  expense  (Personnel ^ 
Software  -  including  miscellaneous.  Hardware^  and  Prorated). 


Eachj  year  LRISP  implementation  costs  and  benefits  are  recast  by 
individual  project.  This  starts  with  two  rounds  of  consultation  sessions  with 
project  sponsors.  The  scope  and  viabil ity  (continuing  need  and/br  benefit)  of 
each  project  is  recpnfirTied  and  updated.  The  first  rbuhd  concentrates  bri  the 
continued  need  to  do  already  defined  projects  and  sensing  the  need  fbr  hew 
ones  as  well  as  confirming  the  scope  bf  each  project.  The  second  round 
concentrates  on  measurable  benefits.  These  are  noted  (relative  to  project 
implementation  date)  in  a  spreadsheet  as  they  are  confirmed. 

.  -  _Follbwihg  the  first  rbund  of  sponsor  consul tations^  infprmatioh  systems 
mahageraent,  including  project  managers  for  ongoing  projects^  translates  first 
round  results  into  a  Gantt  chart  listing  each  pfbject.  Gbttipleted  prbjects  are 
well  known,  concrete  entities  prt  the  chart.  Shgbirig  prbjects  are  relatively 
well  known  entities^  but:  ones  that  intrbduce  some  uncertainty.  Least  well 
known  and  accbrdingly  bnly  crudely  sized  are  future  projects.  Naturally  these 
contain  the  most  risk  and  uncertainty. 

-  The  Gantt  chart,  portraying  each  project's  duration,  is  now  used  as  a 
tool  to  help  budget  total  LRISP  implementitibh  costs  in  fbur  broad  cost 
catagories  (Personnel ^  Software  -  including  mi  seel lahebus.  Hardware,  and 
Prorated).    A  separate  spreadsheet  is  prepared  fbr  each  cost  category. 

Since  a  specific  persbnnelpbbl  is  dedicated  to  the  LRISP  implementation^ 
tHis_ebst  is  perhaps  the  most  easily  budgeted.  First  an  assumption  is  made 
(it  is  invalid  for  close  monitoring  of  individual  project  costs  but  works  fine 
for  the  broad  scale  of  estimating  required  at  thispbint)  that  each  prbject's 
personnel  costs  for  a  unit  of  time  (a  month)  will  be  the  saroe^  That  is,  in 
any  given  month  during  a  project's  life,  a  project  will  use  its  pro-rata  share 
(one  sixth  for  six  cbhcurrent  projects)  of  pooled  personnel  resources. 


_  Total  persbhhel  cost  for  the  upcoming  year  is  budgeted  on  a  line  by  line 
basis,  one  line  for  each  authorized  position  (without  respect  tb  prbjects). 
The  effect  of  a  planned  for  merit  salary  pool  distribution  is  aecofmnbdated . 
Salary  amounts  for  Project  Managers,  Systems  Analysts,  Ihformatibh  Analysts, 
Data  Base  Analysts,  Prograiiiner  Analysts,  Secretarial  Support,  and  College  Work 
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study  Aides  are  all  listed  in  a  "next  year's  budget"  format.  _This 
spreadsheet's  total  is  entered  in  the  project  total  personnel  spreadsheet  for 
the  upcoming  and  for  each  successive  full  year.  The  last^  partial  ysarihisa 
prorated  amount,  entered  based  Upon  the-  nujnber  of  "prb,\"ct  mbh  .  A  full 
year  consists  of  6  projects  active  for  IE  months,  or  72  "project  mbrifehs". 

-  -    Next  a  project  total    perso  spreadsheet  is    prepared.  Projects 

arellsted  vertically  (rows).  Fiscal  years  are  listed  horizontally  (columns) 
with  two  columns  devoted  to  each  year.  The  first  column  for  each  year  is 
filled  in  with  the^^  duratidn  (in  ^months)  a  particular  project  will  be  active 
(obtained  from  the  Gahtt  cHafti.  The  year's  total  personnel  budget  is  filled 
is :|at  the  top  of  the  remaining  column)^  Actual  (bbbfced)  jjersbhnel  expense  is 
filled  in  for  each  projert^  years.-     Personnel    expense    for  future 

years^  is  prorated  among  active  projects  for  eachfiscal  year.  For  six 
concurrent  projects  the  formula  is  simply  the  total  year's  personnel  expene 
divided  by  72  (6  concurrent  projects  for  12  months)  and  then  multiplied  by  uie 
planned  duration  (in  months)  for  aach  project  during  the  year. 


Similarly,  a  spreadsheet   set   i^p  fbr_  project  tbtalprbrated 

costs.  Prorated  costs  are  the  comrabh  costs  (exclusive  of  personnel)  shared 
equally  by  projects  during  their  active  jife^  These  include,  but  are  not 
necessarily  limited  to:  space  rent;  telephone  and  data  line  service; 
consulting  support;  equipment  maintenance  costs  for  termihils,  printers^  PCs, 
PC  software,  and  mainframe  sbftware  used  bnly  by  the  develbpment  grbup;  as 
well  as  certain  start  up  cbsts  (for  instance  the  acquisition  cost  bf 
furniture,  terminals,  prihters,  micrb^co?nputers,  etc.). 


Two  additional  spreadsheets  are  now  prepared,  one  for  project  total 
hardware  costs 9  and  one  for  project  total  software  costs.  Just  as  with  the 
two  previous  spreadsheets^  actual  costs  to  date  thrpugh  the  end  of  the  current 
fiscal  year  are  entered  first.  Individual  project  sbftware  cbsts  are  then 
estimated  based  upon  decisions  and/br  expectatibhs  tb  purchase  package 
*r of tware^_  Amounts  are  entered  for  the  remaini:jg  projects_^b^^  on  size 
(smal^l ,  medium,  or  large).  Individual  project  hardware  costs  are  estimated  in 
a  similar  manner. 

LRISP  project  hardware  costs  fund  terminal  access  only,  Only  i  minimal ^ 
required  level  of  access  is  so  funded.  With  few  exceptibhs  LRISP  prbjects 
have  paid  only  the  acquisitibh  cost  bf  terminals  (br  ah  equal  ambunttbwards 
the  acqiJisitibn  bf_  approved  plug_  compatible _  replace^^^  equipment,  for 
instance  a  PC  equipped  with  an  Irraa  card)^  Installation  and  recurring  costs 
for  data  circuits  as  well  as  acquisition  and  recurring  maintenance  costs  for 
remote  terminal  controllers  are  funded  by  the  central  facility. 

z:  these  four  spreadsheets  (LRISP  total:  PersbhheU_  Sbftwari^  H  and 
Prorated  costs) ^  are  now  "rblled  into"  three  different  project  tbtal  cost 
spreadsheets  as  follows: 


b      Project  Total  Cost  by  Category,    This  lis  project  vertically, 

and  the  four  cost  catagories  (and  project  total)  horizontally. 

b      Application  Development    (Project)  total    Cost  by  Fiscal  Year,  this 
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lists  each  project  vertically,  and  the  project  total  for  each  fiscal 
year  horizohtally. 

Project  Total  Amortization  Cost  by  Fiscal  Year.  this  lists  each 
project  vertically.  Project,  total  cost  as  well  as  14  fiscal ^years 
are  listed  horizontallyv  The  total  for  eaeh_  project_  is  then 
arnpftized  over  7  yiears  (84  mbhtfis)  beginning  the  month  following  the 
scheduled  project  implementation.  Naturally,  each  fiscal  year  is 
totaled. 


--Concurrent  with  the  budgeting  effort  abdye*  a  second  round  of 
consultations  with  user  sponsors  is  being  held.  This  round  cbheentratesoh 
identifying  measurable  benefits  (reduced  costs  and/br  Increased  revenues) 
attributable  to  individual  projects.  These  benefits  are  su^arizsd  by  fiscal 
year  for  each  prbject.  Ih_  this_  process  individual  projects  are  listed 
vertically^  and  fiscal  years  arelisted  horizontally.  A  final  budget  schedule 
is  now  -prepared-  (by  the_  budget  office,  from  the  amortization  and  benefit 
schedules)  showing  ret  cost  or  benefit  by  university  budget  unit  (cbl lege, 
school,^  department  and  or  administrative  unit)  for  each  fiscal  year  as  well  as 
total  university  by  fiscal  year. 

MONITORING  AND  CONTROLLING 

Each  month  project  costs  are  extracted  from  the  financial  repbrtihg 
system  and  entered  in  a  set  of  monitoring  spreadsheets.  Prbject  costs  are 
csxaroined  at  a  detail  level  and  summarized  by  each  of  the  four  cost  catagbries 
used  in  the  budgeting  process.  Summary  schedules  are  prepared  for  each  fiscal 
year  listing  monthly  cbsts,  by  cbst  categbry  for  each  project  as  well  as 
annual  schedules  showing  actual  cost  by  cost  category  within  project. 


zzzz^??'^!"?  each  of  the  first  two  (POP  and  PSD)  phases  of  a  project  t,. ere  are 
attempts,  on  the  basis  of  more  detailed  information  abbut  the  work  tbbe 
performed,  to  more  accuritely  forecast  prbject  costs  using  the  same  fear 
catagories.  At  the  end  of  each  bf  these  first  two  phases^  a  management  report 
is  prepared  (including  a  more  detailed  analysis  of-^both  costs  and  expected 
benefits)  and  submitted  to  the  project  steering  committee  and  senior  level 
university^ management^  Since  project  steering  committees  are  composed  of 
those  who  willbear  the  project  amortization  expense  for  the  seven  years 
following  system  implementation,  a  reasoned  and  cbnscibus  managefiieht  decision 
to  continue  or  to  abandon  the  project  is  made  at  both  bf  these  bench  marks. 


We  look  fbrewbrd  to  implementing  bu  Financial    Reporting  System  and 

resblying  certain  end-tisersbftw^^  to  automate  the 

down  loading  of  departmental  financial  data.  Ideally,  the  data  will  be  loaded 
into  a  dBase  ill  file  or  files,  and  from  there  into  Lotus  spreadsheets.  This 
will  eliminate  approximately  two  to  three  person  days  (now  accbmplished  by  a 
senior  in  the  Honors  Program)  bf  data  entry  and  screening  immediately 
following  monthly  financial  repbrt-  publication.  However,  the  discipline 
forced  by  our  current  need  for  manual  data  entry  has  been  constructive. 

Attachments  B  and  C  are  examples  bf  a  LRISP  spreadsheet  and  report. 
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LESSONS 


^  Rave  frequently  found  it  necessary-  and/6r  appropriate  to  adjust-an 
initially  prepared  planning  and  budgeting  spreadsheet. ^F^  the 
expense  impact  to  various  university  organizational  units  could  be  significant 
if  a  project  was  delivered  ahead  of  schedule,^  Accordingly^  we  usually  prepare 
two  amor tizati on  schedules iO  matching  the  Gantt  charts  and  one  showing  the 
impact  of  earlier  installation  dates  for  appropriate  projects. j  The  budget 
office  is  then_able_to_better  understand  and  plan  for  the  variability  inherent 
in  our  development  efforts. 

He  have  found  personnel  costs  and  prorated  costs  to  be  the  ones  that 
require  the  most  careful  mdnitoring.  These  costs  are  effectively  regular 
"burn  rates'S  operating  as  a  function  of-  time  and  resources  in  place. 
Additionally^  these  account  for_the_jbulfe  ($12.2  millibh)  of  our  estimated 
$15.2  mill  ion  total  cost.    Accordingly^  much  at^^  a  recurring  monthly 

basis)  is  devoted  to  confirming  these  costs  are  held  at  or  below  budget  levels 
and  these  resources  are  being  effectively  usr^d. 

Software  and  hirdware  costs  are  controlled  at  specific  points  in  the 
project  life  cycle.  Typically^  it  is  important  to  confirm  ihitialscope  of 
these  costs  as  early  in  the  PDP  phase  as  practical ,  and  to  actively  attempt  to 
contain  them  at  planned  levels  during  appropriate  points  of  the  PSD  phase. 

SUMMARY 

The  creation  of  a  Long  i^ange  Information  Systems  Plan  forms  the  basis  of 
a  cbrnmbh  goal  for  the  organization^  describing  a  future  state  of  affairs.  It 
channels  day-to-day  decisions  towards  bfj  that  future  ehvirbriroeot, 

rather  than  leaving  the  future  to  happenstance.  Planning  i  not  an  activity 
performed  in  isolation^  but  is  best  served  by  participation  of  those  seeking 
to  bring  it  to  fruition. 

In  order   to  succeed^    we  must   pay  rnore  attention  to  information  systems 

mahagemerit._  •  Unfulfilled   plans   are    legion,    having   been    relegated  tb  the 

shelves,  of    good    intentibns^      A   working    plan   must    be    dynamic^  but  hbt 

capricious. -It  should  be  mo^  by  reasonable  adjustments,  based  oh  the 
wisdom  gained  from  experience. 


Spreadsheets  allow  us  to  quickly  respond  to  changing  needs  and  to  report 
at  varyingi  levels  of  detail^  or  granularity^  to  our  different  constituencies 
(Prbject  Managers,  Ihfbrmatibh  Resources  Management,  Steering  Cbrnmltteesi 
Gbmputer  Advisory  Gbminittee,  Boar  of  Trustees,  Senibr  University  Officers, 
Faculty  and  Admi hi  strati bh  groups. 


the  Infonnation  Sssources  organi^^^  will  continue  to  change  in 
response  to  changing  technology  and  increasing  demands  from  a  more  "computer 
Intimate"  university  cotmiunity,  During  1986^  increased  emphasis  has  been 
placed  bh  the  integration  of  applications  divelopment  and  database  management 
as  well  as  ptbject  cbst  controls.  The  intrbductibh  of  new  systems 
significantly  affects  the  way  the  University  community  does  its  business. 
Training,  coaching  and  advising  are  hew  roles  we  are  seriously  addressing. 
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III 

People  Issues  in  Infermation  Technology 

In  an  era^df  converging  infbnnaUbn  technblc^les*  people  are  a  cS4Sal  resource,  issues 
which  afiect  membera  of  the  campus  cdmmurfl^— such  as  management,  training, 
oigarUzatlonal  concerns,  the  roles  of  erxd-taser  computing  and  pereonal  computing—  are 
covered  in  this  track 

Ctx^inator: 
West  VbyMa  tMoersiif 


Baylor  UniwMiiy 


tkwuM  AMeUg,  WeUnUj  CoUj^^ 


i_  Anne  Waodswor^ 
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-  THE  SfftFFiNS  PROCESS:  _ 

SEIJBCTI0N,  MANAdEMEHT,  DEVELOPMENT,  RESULTS 


Donald  L. 
Baylor  U 
Waeo^ 


Hardcastle 
niversity 
Texas 


The  staffing  process    of    the    1970  "s  resulted  in  a 
mixture  of  experience,     potential    and  training  hot 
capable  of  meeting  the    demands    of    the  19801s.  ft 
new  process  was  initiated    which    is  resulting  in  a 
staff  that  has  the  breadth  and  dept-h  heeded  to  meet 
the    challenges      that    _the      present    and  future 
informatibh    technologies    demand.        This  process 
which  is  basically    a     "grow    your    own"  process  is 
presentedi    Griticai    components  discussed  include: 
employment    of      students,       interview^  selectioh, 
management  and  development.     It  is  anticipated  that 
by  1990  the  goal    of    havihg  a  mature  staff  capable 
of  meeting  the    new    challenges    of  the  1990 's  will 
have  been  accomplished. 
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THE  STAPFI NG  KlOCESSl  _ 
SE£BCTlbN,  MftNAGEMBHT,  DEVELOPHBNT ^  RESULTS 


Many  of  us  face  difficult  _s±tuafibhs.  ffie  administfatioh 
believes  the  computer  salesmen  and  the  ads  that  appear  on 
television  produced  by  computer  vendors.  They  want  today's 
questions  answered  with  tomorrow's  techniques  and  the  results 
delivered  yesterday.  The  faculty  does  not  understand  why  the 
computer  center  cannot  solve  the  parking  problem^  the  alumni 
blame  the  cpmputer  for  their  bad  football  tickets_  and  the 
students  blame  it  for  their  not^  having  a  date  on  Friday  night. 
Our  requests  for  adequate  fundingieveis  and  staff  positions  seem 
to  fall  on  deaf  ears.  We  are  told  that  past  funding  increases 
have  not  produced  corresponding  results. 

We  have  followed  the  conventional  management  methods  develo 
for  average  companies  doing  business  under  normal  circumstances* 
These  have  not  produced  the  desired  results.  in  order  to 
effectively  address  these^  problems  we  must  try  new  techniques 
which  will  require  new  and  creative  thinking  by  our  staff.  We 
must  then  have  a  creative ^  resourceful  and  productive  staff. 

Introduction 


Baylor  University  is  a  _private^  church-related  university ^  owned 
and  operated  by  the  Baptist  General  Convention  of  texas^  with  an 
enrollment  of  11^066  students.  Emphasis  is  placed  on  teaching 
and  a  liberal  arts  education.  It  is  composed  of  a  College  of 
Arts  and  Sciences ^  and  Schools  of  Business^  Education^  Music^ 
Nursing^  Law  and  Graduate  Studies*  Dur  Law  School  graduates 
consistently  surpass  those  from  other  schools  on  the  statebar 
exam^  bur  debate  team  regularly^  wins  the  national  championship^ 
and  bur  football  team  this  year  is  regarded  nationally  as  the 
best-team  with  three  losses  (of  one^  three  and  six  points).  Ten 
percent  of  our  students  are  in  graduate  programs  including 
cSoctoral  programs  in  Chemistry,  Physics^  Psychblbgy^  Religibh^ 
English  and  Education. 


The  Cbmputatibh  Center  supports^  ail  administrative  computing 
areas  on  campus  and  aii_  academic  areas  except  the  School  of 
Business.  It  is  composed  of  four  sections:  Administrative, 
Academic,  Office  Automation  and  Communications.  These  sections 
are  housed  together  and  there  is  a  considerable  aihbuht  bf 
interaction  between  their  personnel. 


Over  400  terminals  ahd„  306^  microcomputers  have  access  to  the 
central  computer  Micom  switch  that  allows  access  to  an  IBM_4381, 
Honeywell  DPS  8/49,  VAX  11/785  and  VAX  11/780.  The  Center 
operates  five  faculty  centers,  four  student  Macintosh  labs,  two 
DEC  Rainbow  100  labs,  one  ApplezII  lab  and  five  terminal  centers. 
The  School  of  Business  has  ah  IBM  4351  and  several  IBM-PC  labsi 
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The  .cbmputihg  developments  to  date  have  resulted  from  the 
ihitiatiye  and  efforts  of  a  few  individuals^  not  from  any  master 
pian_or  planning  group.  Our  philosophy  of  operation  in  recent 
yearshas  been  to  anticipate,  the  needs  of  bur  clients  and  have 
acceptable  solutions  available  by  the  time  they  recognize  their 
needs. 


We  now  basically  follow  the  idea  suggested  by  Peters  and 
Waterman^  "'Doing  Things'  (lots  of  experiments,  tries)  leads  to 
rapid,  and  effective  learning,  adaptation,  diffusibri,  and 
commitment;  it  is  the  hallmark  of  the  well-run  company^ 
Moreover,  our  excellent  companies  appear  tb  db  their  way  into 
strategies,  not  vice  versa." 

This  paper  deals  with  our  -development  from  1980  to  the  present 
and  bur  concentrating  bn  the  staffing  process.  During  this  time 
we  have  ihstaiied  ail  new  computer  hardware ^added  considerable 
software  and  have  had  a  large  turnover  in  staff. 

The  Need  for  Change 

In  1980  when  I  took  bh  rhy.present  responsibilities  we  had  too  few 
staff;  several  did  not  possess  college  degrees;  only  one  person 
in  the  Center  had  an  advanced  degree;  and  we  were  unable  tb 
attract  any  of  our  own  Baylor  graduates. 


In  reviewing  our  situatibri:  it  was  quite  clear  that  the  present 
staff  was  not  only  incapable  of  carrying  us  into  the  1990's  but 
could  not  even  get  _us  started^  into  the  1980 's.  The  old 
experiences  could  not  deal  with  the  new  technologies  that  were  on 
the  horizon  and  the  old  training  did  not  provide  the  ground  work 
necessary  to  implement  new  concepts  that  were  surfacing  within 
the  computer  industry.  We  lacked  creativity^  inventiveness  and  a 
willingness  to  take  risks. 


In  brder  tb  make  changes  we .needed  to  know  where  we  were,  where 
we  wanted  to  go  and  then  determine  how  we  would  get  there. 

We  had ^ one  central  computer  with  85  terminals  suppbrtihg  all 
academic  and  administrative  functibns.  &  decision  tbpurchase  a 
VftX  11/780  for _aqademic  suppbrt  had  just_  been  made  and  our  one 
full-time  academic  suppbrt  person  had  r^  We  had  developed 

an  excellent  bh-lihe_cbmpater  registration  system  in  the  mid- 
7D's^  but  had  not  been  able  to  develop  other  on-line  systems. 
None  of  our  systems  were  of  a  database  design. 

We  went  through  an  evblutibhary  develbpmeht  in  determining  where 
we  wanted  to  go,  an  evblutibh_  that  is  still  in  progress.  The 
fbllbwirig  areas  have_  been  identified  as  important:  database 
systems  _bh-line  menu^  driven  access ^  microcomputers ,  office 
automation^  communications,  networks,  computer  assisted 
instruction,  faculty  and  staff  training,  management  suppbrt 
systems  and  an  environment  conducive  tb  change. 
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Three: fundamentals  important  to  a  university  ehvirdhment  have 
been  identified  -  bur  computer  systems  must  be  easy  to  use ^  must 
ehhahce  bur  students'  educational ^experiences  and  must  help  our 
clients  sblve_  their  _business  problems.  Albert  jsinstein  once 
stated  that  "the  concern  for  man  and  his  destiny  must  always  be 
the  chief  interest  of  all  technical  effort." 

it  is  important  that  bur:  academic  suppbrt  staff  understand  the 
learning  process^  be  familiar  with  the  ihstructibhal  enyirohmeht 
and  have  teaching  bppbrtuhities^__ _  They  will  not  be  able  to 
cbhtribute  to    the^  learning    pr^  until     they  understand  the 

dynamics  of  the  teacher-student  interaction. 


In  the  past  our  administrative  computer  applications  have 
supported  clerical  processes.  This  is  nb  Ibnger  sufficients  In 
the  future  J  they  must  directly  suppbrt  management  decision  mafeingi 
An  individual  can  bridge  the_  gap  between the  business  and 
technical  areas  ohiy^if  they- u  areas.     This  demands 

broader  levels  of  expertise  among  our  staff. 

We  realized  that  we  needed  to  begin  a  major  change  in  brder  tb 
provide  the  foundation  necessary  fbr  future  developments.  There 
was  no  chance  bf  changing  the  facilities  we  wereih  and  to  some 
extent  the  hardware  brsbftware  systems  that  were  available  to 
usi  The  major  opportunity  for  change  lay  within  the  staff ^  which 
would  havetb  be  productive  in  a  rapidly  changing  technological 
environment. 


Adaptability^  creativity,  development  potential  and  a  will  to 
achieve  must  become  as  impbrtaht  in  our  staff  selection  process 
as  experience^  educatibh  and  past  accomplishments.  What  chance 
dbes  a  university  have  to  hire  this  type  of  staff? 


The  Staffing  Problem 


This  pastsummer  bne  bf  the  discussion  sessions  at  the_ Academic 
Computer  Center  Directors  Cbhferehce  in  Snowmass,  Colorado^  dealt 
with  the  issue_6f -Staffing  our_c6mputer  cent^  the  discussion 
began  _ by  listing  the_  problems  associated  with  the  staffing 
process,     these  included: 


1.  The  computer  center  has  a  pbbr  image  which  hinders  bur 
ability  to  recruit  bur  graduates^  especially  bur  better 
graduates. 


2i     University  -computer    centers      traditionally    have  lower 
salary  scales  than  that  of  the  surrounding  businesses. 

3.     University    computer  center    shbps    are  bfteh  tbb  small  tb 
allow  adequate  advancement  bppbrtuhitiesi 

4i     The  staff  does  hot  _have    the    diversity  and  depth  that  is 
heeded  for  today's  highly  technical  environment. 
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5.    The    people    we    do    get    we    trains     and    once    they  get 
exp'eriehce  they  leave. 

6i     Thore  are  too  few  staff  positions. 

Each  institution  can  add  additional  problems  to  this  list  but 
most  of  us  have  probably  experienced  many  of  these. 


The  Staff:     The  Most  Important  Asset 

ftil  organizations  hav3  several  major  assets^  and  computer  centers 
are  no  different.  we  have_  hardware^  software^  facilities  and 
staff.  The  most  important  of  these  resources  is  the  staff.  i 
have  seen  successful  centers  with_  hardware  that  is  considered 
second  rate  and  facilities  that  were  atrocious.  I  have  also  seen 
centers  fail  even^  though  they  were  equipped  with  the  best  of 
hardware ^  software  and  facilities.  The  key  to  success  or  failure 
is  the  staff. 


Within  the  staff  there  are  five  impbrtahtelemehtst  the  quality ^ 
quantity,  depth  of  training^  breadth  bftraining  and  experience. 
Often  times  we  are  unable  to_  control  the  quantity  of  staff  that 
we  have  available. __We  ail  know,  however,  that  there  is  a  minimum 
threshold  that  is  essential  in  order  for  us  to  have  a  survivable 
situation  and  we  may  find  ourselves  only  able  to  tread  water 
without  enough  strength  to  swim  ahead.  We  must  also  havea 
balance  in  the  breadth  and  depth  of  traihihg  and  expierience  that 
is  necessary  to  operate  today's  -sophisticated  information 
systems^  Of  these  five  factors  the  one  that  we  may  be  able  to 
have _ the  most  control  over^  and  the  one  I  believe  we  should  put 
ebhsiderable  emphasis  on  is  the  quality  of  the  staff.  There  is 
no  substitute  for  quality,  but  quality  can  often  times  substitute 
for  lack  of  experience,   training  and  quantity. 

Staff  Recruitnent 

At  this  stage  we  had  determined  where  we  were  and  where  we  wanted 
to  gb>  now_we  needed  to  determine  how  to  get  there.  In  the  past 
we  had  advertised  locally,  regionally  and  nationally,  with  little 
success.  We  still  have_  found,  no  set  pattern  to  follow  in  our 
recruitment.  The  methods  used  since  1980  to  hire  each  of  the 
twenty  plus  individuals  added  tb  the  staff  offers  many  unique 
stories. 


E_cohvinced  the  Provost  that  I  reported  to  in  1980  that  we  must 
have  new_ blood,  and  we  must  start  in  a  new  directibn^  inthe 
past  I  had  submitted  well  prepared  meihbs  trying  tb  justify 
positions,  all  without  success.  This  time  I  simply  pleaded  for  a 
lew  positibri  arid  got  it. 

^bw  came  the  challenge  of  finding  the  person  that  would  be  the 
jegihnihg  of  the  change  process.  I  would  like  to  tell  ybu  that 
^e  ran  a  successful,  well-planned  recruiting  arid  iriterviewirig 
process  and  found  the  ideal  person.       it  did  ribt  happen  that  way. 
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The  day  after  the  position  was  approved  a  former  student  of  mine 
caiied  and  asked  if  we  had  any  positions  open.  She  had  been  one 
of  the  top  students  in :  one  of  my  classes,  had _  a  B.S.^  in 
mathematics,  an  MBA  and  four  years  of  .experience  including 
working  with  two  different  humah_res6urce_systems  I,  of  course, 
said  that  we  would  consider  herappiication  along  with  all  others 
and  would  call  her  back  in  a  few  weeks.  Actually  I  interviewed 
her  the_ next  day  and  made  an  immediate  offer  which  was  accepted. 
This  wais  the  beginning  of  our  change.  it  was  also  one  of  the 
quickest  answers  to  prayer  that  I  have  Had. 


We  needed  to  fill  bur  Academic.  Assistant  Director's  position. 
Rather  than  fill  it  with  ah  .inadequately  qualified  person  we 
borrowed  a  computer  .science  faculty  member  one-half-time  for  a 
year*  At  the  end  pf  that  year,  out  of  desperation  I  started 
wandering  around  campus  looking  in  all-  of  bur  graduate  student 
offices  to  see  who  would  be  finishing  a  Ph.D.  that  year^  ifound 
a ^ physics  graduate  student  who  heeded  ah .additional  year  to 
finish  his  dissertatibh.  He  had  a__iot  of  potential  and  a  good 
understanding  bf  the  teaching  environment.  A  full-time  salary 
cpmpared  to  a  graduate  assistantship  was  attractive  enough  for 
him  to  accept  the  position. 

As  we  realized  the  need  to  develop  a  data  cbihmuhicatibhs  network 
on  campus  we  approached  a  physics  graduate  student  who  was 
supported  by  a  graduate  assistantship.  from  the  Computation 
Center.  His  past  experience  in  electronics ,  physics  and 
television  cbmmuhicatibhs  provided  the  desired  background  for 
this  positions 

Our  first  entry  level  programmer/analyst  pbsitioh.was  filled  by 
convincing  one  of  our  bright  cbmputer  science  graduates  that  he 
could  either  en ter, graduate  schbbl. .and  complete  a  masters  degree 
in  a  year  and  a  half>  earning  a.graduate  assistant's  pay,  or  work 
full  time  at  a  competitive  starting  salary  and  complete  the 
masters  degree  in_three_  years,  also  gaining  three  years 
experience.     This  package  deal  was  attractive  tb  him. 


Our  start  in  Office  Automatibh  support  begahwheh  i  was  able  to 
obtain  a  one-half  time  pbsitibh  for  an.  office  assistant  by 
eliminating  a  bhe-half  time  data  .entry  position.  One  applicant 
only  wanted  tb  work  half  time  so  her  job  would  not  interfere  with 
her  tehhiSi  Her  business  degree,  several  years  of  teaching  in 
high  schooi^_  initiative  and  having  just  initiated  ah  office 
automation  program  in  a  large  cbmpany  prbvided  the. background 
necessary  to  manage  our  university  bffice  automatibh  development. 

One  of  the  cbmputer  science  faculty  members  worked  part-time  in 
the  Center  fbr  several,  years. ^  He  would  employ  the  better 
uhdergraduate.students  to  work  in  the  database  programmihg  grbup,. 
Oh .several  occasions,  when  one  of  these  students  would  be 
approaching  graduation  and  we  had  a  pbsitibh  tbfill^  we  would 
make  an  offer  before  he  began  _tb  interview  for  other  positions. 
We  now  have  four    of    bur    staff     teaching  part-time  that  help  us 
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employ .the  better^uhdergraduates^  From  this  group  we  get  future 
full-time  employees. 

Sntil  the  summer  of  1985  we  had  to  actively  sell  students  on  the 
idea  of  working  in  the  Cdmputatibh  Genter^  Sow  students,  even 
the  better  students^  come  to  the  Center  to  see  if  we  have  any 
vacant  positions.  They  have  made  the  following  observations: 
the  better  graduate  students  now  work  full  time  in  the  Center^ 
some  of  their__better  teachers  are  full-time  employees  of  the 
Center,  bur  starting  salaries  are  competitive  arid  they  can  earn  a 
master's  degree  and  have  three  years  full-time  work  experience  in 
three  years. 

Recruitmerit  is  rib  Ibriger  the  major  problem  so  we  can  now  turn  our 
atteritibri  tb  the  staff  development  process. 


Interview  and  Selection 

Before^an  interview  takes  place  all  information  necessary  for  the 
selection  process  shbuld  be  available  and  carefully  reviewed.  It 
is  the .  candidate's  responsibility  to  see  that  all  forms, 
transcripts  ar.J  letters  of  recommendation  have  been  submitted.  A 
candidate  that  does  not  take  care  of  this  responsibility  will  ribt 
take  care  of  other  responsibilities  either.  We  alsb  require  the 
same  information  of  all  applicants  rib _  matter  how  well  we  know 
them.  It  is  important  that  they  understand  the  value  of  this 
process . 

The  interview  should  be  at  least^  one  hour  in  length  and  have  brie 
bther  mariager  present.     It  should  accomplish  the  fbllbwirig: 

li     Verify  information  received. 

2.  test  the  applicant •  stability  tb  cbmtnunicate^ 

3.  Transmit  internal  values  and  stahdardsto  the  applicant . 

4.  Act  as     a    training    session    for  _other    management  staff 
members  in  the  interviewing  process. 


In  addition  to  discussing  the  applicant's  educatibrial  backgrounds 
experience,  test  scores  (GRE,  ACT,  SCT^  GPA^  etc. ^  which  show 
potential  to  learn)  and  future  educatibnal  and  training  interests 
we  ask  them  the  fbllbwirig  fbur  questions: 

1.  Describe  a  past  accompiishmeht    and    why    you  are  prbud  bf 
it.   _ 

2.  Describe  a  problem  that  you    have  had  arid  hbw  ybu  resolved 
it. 

3.  What  was  your  most  satisfyirig  educatibnal  experience. 

4.  What  was  your  mbst  unsatisfying  educational  experience. 

On  several  occasions  the  interview  has  caused  us  to  reject  a 
candidate  that  otherwise  looked  good  on  paper. 

Candidates  should  be  selected  based    bri  their  ability  to  fill  the 

immediate    opening    and     their     Ibrig     term    pbteritial  to  develop 
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through  the  ranks*  Table  1  provides _  a  listing  of  tha  skills 
required  ahd_  behavior  _traits  that  are^  heeded  at  various  job 
ievelSi  Potehtiaiy  adaptability ^  creativity  and  a  will  to 
achieve  are  essential  factors,  ftn  individual  without  long  term 
advancement  potential  should  not  be  employed. 

We  must  either  employ  or  grow  individuals  that  have  the  critical 
factors  necessary  for  us  to  have  a  balanced  staff  at  the  various 
jbb_ levels  and  with  the  proper  mix  of  knowledge ,  skills  and 
behavior  to  meet  our  changing  and  diverse  information  systems 
needs. 

Staff  Developiiient  and  Advancement 

We  encourage  staff  develbpiheht  in  three  ways*  All  of  bur  new 
staff  must  qualify  for ^  have  ah_  interest  in  and  hter  a  graduate 
prograSi^  We  are  rapidly  approaching  the  time  when  aln^ost  all  of 
our  professional  staff  will  hold  an  advanced  degree.  In  the 
beginning  we  needed  individuals  with  technical  degrees  such  as 
computer    science    and      computer      engineering.  We^  are  now 

encouraging  some  of  our  staff  to  obtain  advanced  degrees  in 
computer  science  and  others  to  bbtaih  degrees  in  business  areas 
such  as  information  systems  and  management. 


We-^  are  also  starting  to  hire  ^ndi^'iduals  with  degrees 
representative  of  our  client  support  areas  both  in  the  academic 
and  administrative  sections.  It  is  our  experience  that  the 
computer  center  must  build  the  bridge:  to  the  client  areas ^  hbt 
vice  versa;  thus  we  are  seeking a  balance  in  the  diversity  and 
depth  of  the  educational  background  of  the  staffs 


Each  year  most  of  our  staff  will  attend  one  or  two  professional 
meetings^  seminars  or  short  courses.  These  range  from  the 
technical  to  the  applied.  Employees  are  now  encouraged  to  attend 
the  professional  meetings  of  our  client  departments^  i.e. 
financial^  registrar^  ihstructibhal  areaS/  etc* 


fts_bur  staff  gain  experience^  they  are  encouraged  to  submit 
papers  for  presentation  at  professional  meetings  and  for 
publication,  in  this  staae  of  computer  development,  any  staff 
member  that  is  not  advancing  is  regressing.  We  must  grow 
(develop)  our  staff. 

As  the  humber^bf  staff _members_increase  and  they  gain  experience/ 
we  are  creating  advancement_  opportunities^  These  advancements 
are  not  given  on  the  basis  of  seniority;  there  are  more  important 
criteria  including: 


1.     The  individual  currently    takes  bh  added  respbnsi bill ties , 
that  is^  he  makes  his  job  bigger. 

2i     There  is  a  need    within     the    computer  center  for  this  new 
position. 
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3.  The  individual  works  Well  with    others  and  is  respected  by 
his  peers. 

4.  The  individual _  has    demonstrated    good     judgement  in  past 
recommendations  and  decisions. 

i^iii^Portant  hot  to  promote  individuals  that  have  not  already 
proven  their  ability  for  a  new:  position.  it  not  only  hurts  the 
computer  center  and  the  individual^  but  it  also  sends  a  message 
to  the  rest  of  the  staff  that  promotions  have  no  real  value. 

Timing  is  important.-  When  we  sense  that  a  staff  member  who  has 
proven  himself  isbeginning  to  feel  the  need  for  advancement  for 
whatever  reason  (financial,  recognition^  etcX  and  an  opportunity 
can  be_ justified,  we  will  act.  This  has  kept  us  from  having  to 
fill  several  positions  where  resignations  would  have  resulted. 
We  also  keep  individuals  informed  as  to  when  an  opportunity  may 
be  available.  ^ 

Staff  Needs 


We  may  be  able  to  recruit    the  best 
able  to  meet  the  fundamental  needs 
not  be  able  to  keep  them, 
clothing  and  shelter  that 
provides    a     list  of 


of  talent  but  if  we  are  not 
of  these  employees  we  will 


environment: 


^  These  needs  go  far  beyond  the  food, 
man    needs     to  survive.     Frank  Stanley 

bur  work 


thirteen     staff     needs  for 


1.  Achieverent  8. 

2.  Recognition 

3.  Work  itself  10. 

4.  Respbhsibility  li, 

5.  Advancement  opportunity  12. 

6.  Growth  13, 
7i  Salary 


Relationships 
Status 

^9^P^^3  policies 
Working  conditions 
Personal  needs 
Security 


Our  staff  naeds  a  work  environment  that  provides  love,  joy,  peace 
and  hope.     As  managers  we  must  be  able  to  provide  these. 

Ranageaeht  of  the  CMipoter  Center 


The  management  of  a  highly  technical  staff  in  a  structured 
university  environment  and  in  the  midst  of  a  rapidly  changing, 
unstructured  computing  ehvirbnment  _isnow  our  major  challenge. 
In  order  to  develbp  a  management  approach  we  must  first  identify 
the  basic  leadership  tasks  of  the  Director  of  the  Cbihputer 
"enter.     They  are: 


1.  To  get  results 

2.  To  grow  (develop)  people. 

3.  To  set  and  transmit  values, 

4.  To  motivate  the  staff. 
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The  first  two  came  to  my  attention  :  in  a  paper  given  by  Brian 
Waishr  formerly  Director  of  the  Notre  Dame  Computing  Center ^ 
They  are  worth:  our  consideration.  The  classic  fuhctibhs_bf 
planning^  brganizihg  and  cQntrbllihg  are  important  management 
furictibris^  but  db  hot  in  themselves  prbvide  leadershipi 

Peters_and  Wateman    ex^  these    ideas  in  their  discussions •  * 

"Managers  prefer  working  with  people,  leaders  stir  emotion"  and 
excitement.  Our  excellent  organizations  "create  ah  ehvirbhiheht 
in  which  people  can  blossom^  develbp  self-esteem^  and  btherwise 
be  excited  participants."  Leadership  "builds  bh  man*s  heed  for 
meaning^  leadership  creates  ihstitutibhal  purpose." 

They  go  on  to  say  that  leaderchip,  "is  patient, .. .alters  agendas 
so  that  new  priorities  get  enough  attention, . ..is  invisible  when 
things  are  working  well,.. .is  building  a  loyal  team  at: the  tbp 
that  speaks  more  or  less  with  brie  vbice* . listens  carefully  much 

of  the  time,... is     tbugh    when    necessary i"  The    leader  is  the 

"value  shaper^  the  exemplar^ _ the  m  kll  of  these 

piit  tbgether  provide  the  staff  with  a  reason  to  produce  results 
and  a  mbtivation  to  want  to  grow. 

As  we  are  reminded  that  our  staff  aire  bur  most  valuable  resburee 
we  can  agree  with  the  'senior  Japariese  executive  who  stated^  "We 
are  very  diff ererit  frbm  the  rest  of  the  world.  Our  only  natural 
resburee  is  the  hard  work  b£  our  people." 

Results 

All  of  the  staff  members  that  we  have  hired  during  the  past_ five 
years  under  the  riew  process  are  still  at  Baylbr*  This  isamajor 
accomplishment.  We  have  moved  from  less  than  one  degree  per 
stall  member  to  1*6  as  is__shbwh„  in  fable  2.  When  the  9  now 
wbrkihg  bh_MiSi^_degrees  complete  them  the  ratio  will  be  2.0.  The 
staff  is  now  very  young  with  18  of  23  having  10  years  experience 
or  less;  We  have  a  broad  range  of  degrees  represented.  Majbr 
developments  have  been  made  in  bur  database,  academic^  bffice 
automation  and  commuriicatibris  sectibris. 


1.  Thomas  J  .^Peters  and  Robert  ^H.  Waterman,  Jr.  ,  In  Search  of 
Excellence  (New  York:     Warner^Book:,  Inc.   19841  p.  74. 

2.  Robert  E.  Umbaugh^  Ed.,  The  Haridbobk==bf  MIS  Hanagemerit 
JPennsaukeri  NJ:  Auerbach  Publishers  Iric^  1585i  p^  578^   _ 

3.  R.  Brian  Walsh^  "The  Management  _of  a  Highly  Technical  and 
Structured-  Service  _Onit  within  an  Unstructured  technical 
Environment ^"  Proceedings  of— -the  ^ifth  Annual— Seminar  for 
Bxrectors  ^o^^Academic^Computing  Services,  August  1974,  p.  85. 

4.  Peters  and  Waterman,  p.  84-86. 

5.  Peters  and  Waterman,  p.  39. 
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Jbb^  Level 


TfttSlxiS  X 

eOMPO^R  CENTER  STAFF  REQUIREMENTS 
Staff  Requireiiients 


Slcills_ 
Required 


Entry 

rrammer 


System 
Analyst 


Project 
Manager 


Section 
Manager 


Required 

Programming 


Client  needs 
-departmental 


University  needs 
-local 

University  needs 
-national 


Behavior 
Traits 


idea  organization    Problem  solving 
and  presentation    Client  oriented 


Analyzing 
Dbcuraehtatibh 
Listening 
Creative 

Leadership 
Integration 
Godd  judgement 
Responsible 

Planning 
Communicating 
Decision  making 
Value  shaping 


_Active  infor- 
mation seeking 
Efficient 


Excellent 
cbihmuni  cations 
Results  oriented 
Initiative 

Excitement 
Institutional 
leadership 


TAB  US  z 


MAJOR 


NUMBER  OF  DEGREES  OF  STAFF 


B.S. 


M.S. 


Computer  Science 

12 

Business 

3 

t 

Physics 

3 

4 

Mathematics 

2 

Bdueatiohal  Systems 

Other 

2 

TOTAL 

24 

9 

(IH  PROGRESS)  PH.D, 

(8) 
(1) 

2 


Totals  Degrees  earned  by  23  staff: 

Ave.  Degrees  per  Staff:  

Ave,  Degrees  &  in  Progress  per  Staff:  2.0 


iii 
(10) 

36 
1.6 


1 

3 


PROFESSIONAL  STAFF  EXPERiBN^B 


Years  Experience 

0  to  5 
6  to  10 
24  to  40 


Nomber  of  Staff 
11 
7 
5 
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ORGANIZING  FOR  MORE  EFFECTIVE  END  USER  COMPUTING 

DENIS  PICKRON 

RICK  SEAMAN 

UNIVERSITY  OF  VIRGINIA 

CHARLOTTESVILLE 
VIRGINIA 


Cohsumefs  of  data  processing  resources  have  become  much  more 
self-sufficient  and  sophisticated  in  recent  years.  Although  data 
processing  departments  have  altered  their  perspectives >  services 
arid  brgariizatibris  to  meet  the  new  demands^  the  brgariizatioris  are 
not  positioned  to  consolidate  these  independent  efforts  into 
highly  coordinated  interaction.  Many  iristitutlohs  are  at  a  point 
where  the  end  users  and  data  processors  are  approaching  real 
limitations  on  productivity  while  experiencing  increasing  heeds 
for  automated  problem  solving. 

This  presentation  will  show  the  historical  evolution  towards  the 
current  envirbrimerit  from  the  differing  points  of  view  of  the  data 
prbcessbr  arid  the  end  user.  A  suggestion  toward  cbhsblidatihg 
the  brgariizatiohs  will  be  presented  for  ybur  cbnsideratibhi 
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In  the  beginning^     the    data  processor    was    a  technician  and  the 
end    user  was  his  client.      They  existed  as    separate  entities. 
The  barrier  of  technology  was  high  enough  that  their  attempt  to 
identify    an  automated  sdlutibh  to  a  business  problem    was  often 
Uncddrdihated  and  unsuccessful ^ 

The  user  had  no  expectations  about  what  a  computerized  system 
should  be.  Even  so^  the  results  were  often  disappointing.  They 
did  not  understand  the  technology  well  enough  to  know  what  was 
possible  or  how  to  describe  their  business  problems  in  a  way 
that  the  technician  could  understand. 

Although  there  was  a  lot  of  satisfaction  iri  being  a  technical 
wizard^  the  data  processor  paid  a  price  for  this  flexibility 
later  on.  The  client  was  cbhstahtly  requesting  enhancements  to  a 
perfectly  good  system  until  the  system  began  to  be  patched  like  a 
quilt.  The  original  system  documentation  often  disappeared  when 
the  napkin  that  the  original  specifications  were  written  bh  was 
thrown  away.  The  technical  aspects  bf  the  jbb  were  so  demanding 
that  there  was  limited  time  and  interest  in  learning  more  about 
the  client's  business  environment  and  problems. 

This  novice-to-expert  relationship  continued  fbr  quite  a  few 
years  until  the  techhblbgy  became  easier  to  understand  and  the 
client  began  tb  see  through  the  mystique  and  the  technicians  had 
time  to  learn  more  about  the  user's  business  problems.  Theh^  the 
clients  evolved  ihtb  Users ^  the  technicians  became 
advisor/builders    and  their  organizations ^     while  still  separate^ 
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moved  into  a  more  intimate  relatidSihi^. 

Although  the  data  processors  became  much  more  awafe  6f  the 
user's  heeds  and  had  development  tools  which  greatly  increased 
their  productivity,  this  increased  produativity  led  to  i.icreasihg 
user    demands  and  ah  increasing  backlog  of  work.     The  increase  in 

guality      and      consistency    associated    with    the      hew  system 

development    methodologies  came  with  an  associated  cost  in  time. 

Unfortunately,     the    User  still  had  expectations  based    upon  the 

more  expedient  systems  development  of  the  past. 

From  the  user's  perspective,  the  situation  had  gotten  both  better 
and  worse,  fhey  were  feeling  mUch  more  comfortable  with  computing 
technblo^    and    were  beginning  to  see  how  to  make    it    work  for 
them.      The    quality    of    the    systems  thev    were    receiving  had 
improved  greatly.      However,  they  felt  increased  frustrati5h  with 
the    time    it    took    to    get    projects    accomplished    and  their 
dependence  on  a    service  over  which  they  had  very  little  control, 
in    an  effort  to  reduce  this  depehdence  and    backlog    which  was 
creating  unacceptable  systei  delays,  many  computing  organizations 
established    ihforaation  Centers  to  address  and  iatisy  the  user's 
simpler    requirements.      Generally,      ihforaation    centers  were 
developed      with  small  staffs  to  be  on  call  to  support  all  useri 
and  their  diverse  problems.    While  they  were    more    aware  of  user 
heeds,     it    was    difficult    for    these    organizatibhi    to  devote 
resources      to    long-term    project    development    and  subsequent 
mairtenance.      The    user  is  often  required  to  accomplish  much  of 
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this    type    of  deveiopieht  while  occasibhaliy  getting  assistance 
from    the    I.C»      This  has  not  always  worked  biit  well    since  the 
users    aire  not  full-time  programmers  and  have  only  limited  tools 
and  training.     Often  their  expectations  exceed  their  abilities. 
Some    institutions    have  taken  the  next  step    toward  independent 
end      user      cbmputihg    and    created      departments      within  the 
brgahizatibh    to  establish  user    computing    coordinators.  These 
users,    with  data  proces.^ing  experience^     supplement  the  services 
provided    by    the  central  cbmputihg  brgahizatibh.      They    act  as 
coach ^     shepherd    and    information    specialist  for  all    end  user 
cbmputihg  activity  that  occurs  within  their  department.    They  may 
plan    and  impiemeht  hardware  and  software  acquisitibhs  fbr  their 
departments    and    do  systems  develbpmeht  wbrfc  at  the  request  and 
direction  of  the  department  manager.      with  the  establishment  of 
departmental    information  specialists  and  an  independent  end  user 
coordinator,     institutions  have  begun  to  realize  the  pbtehtial  bf 
user-^directed    data    processing.      They    enjoy  a    great    deal  of 
independence  and  feel  that  they  are  starting  to  control  their  own 
destinies.      Hbwever,     there    are    a  n\amber    of  risks  associated 
with  the  end  users  developing  their    own  systems  independently  bf 
the    data  processing  department.      They  may  miss  but  oh  years  of 
existing  experience  and  will  most  likely  reinvent  the  wheel  while 
learning    the    same  lessons  already  learned  by    data  processing. 
The  likelihood  of  data  and  pefsbhhel  ineffieiehcy  and  redundancy 
within    the    University  is  a  certainty  as    different  departments 
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satisfy    their    computing    needs  without    coordination    with  the 
activities    of    other  departments*      Even  if  the    user  computing 
department    overcomes    these  handicaps  through  the  hard    wbrR  of 
diligent    employees,  they  will  always  be  extremely  vulnerable  tc 
the  turnover  of  these  key  employees. 

Anyone    who    is    involved  with  end  user  computing  may  be    at  the 
point    of  making  a  decision  about  the  direction  needed    not  only 
with  user-directed    computing,    but  also  with  all  data  processing 
at    their    institution.      The  industry  trends  indicate    that  the 
users    are    at  a  point  Where  we  may  begin  to  break  away  from  the 
centralized    data  processing  model  and  develop    independent  data 
prbeessihg    units.      Users  are  starting  to  establish  independent 
systems    and    operations    Using  micro  networks    and  departmental 
minicomputers.        Some    central    computing    organizations  have 
attempted      to      control    maverick    user    computing    efforts  by 
instituting    "hard"    controls  on    purchasing    and/or  independent 
systems  development.      other  central  computing  organizations  haVe 
taken    a    hahds-bff  approach  either  because  they  do  not    want  to 
deal  with  the  issue  or  because  they  feel  that,  given  enough  rope, 
the    users  will  surely  hang  themselves*      Regardless  of  which  way 
data    processing    responds    to    the    independence    of    end  User- 
computing^     the    results    will    be  that  a  wedge    will    be  driven 
between    the    two    groups,     and    the    resulting    competition  and 
conflict    will    work    to    the  detriment  of  both    groups    and  the 
University. 
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ftn    alternative    might    be  to    consolidate    fuhetiohal  computing 
groups    within    the  University  into  a    partnership    which  solves 
problems  through  cooperation *  Think  of  the  individual  departments 
of    an    institution  as    forming  ah  administrative    service  ring. 
Within    the    ring,    these    departments    are    usually    grouped  by 
ftinctiohal    areas     (such    as  Student  Services    or    finance)  into 
departmental    clusters.      Each  of  these  clusters  could  have  their 
own  data  processing  staff,    trained  and  certified  by  the  central 
ebmputing    organization.      The    number  and  sophistication  of  the 
resources    would    depend  on  the  needs    of    each    cluster.  These 
departmental      resources    ebtald    provide:        ad    hoc  reporting^ 
departmental    resources    for  major  systems  development  projects, 
technical      consulting      to      department      managers,  prototype 
development      for     small    systems    and    most     maintenance  and 
enhancements    of    mainframe  production  systems.      This    shift  of 
responsibilities  would  necessitate  a  redefinition  of  the  role  of 
the    central    computing  brgahizatioh.      Working  toward  this  new 
environment    of  ebbperatioh,    the  data    processing  organizatibh 
might    alsb    be  mbdified.      The  central  administrative  computing 
fuhctibh    is    represented  by  an  brgahizatibh  referred  to    as  the 
"CORE".    This  group  wbuld  be  respbhsible  for: 
coordination       bf  System  Development 
Oversight      of  Production  Systems 

Repository      for  data,  documentatibh^  standards  arid  programs 
Education  of  all  University  computing  resources 
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This  computing  C^RE  organization  is  composed  of  the  staff 
necessary  to  support  the  functions  which  have  a  heed  to  be 
centralized  such  asr  Technical  services/Operations;  Data 
Administration/Security;  Applications  ebordihatibn  (Standard^/ 
Documentation,  Project  Leadership,  Master  programmer  pool); 
Information  Center  and  Training. 

All    project  development    would  occur  outside  Both  the  computing 
eORE  and  the  administrative  departments.    The  project  teams  would 
be    staffed  from  both  these  areas  but  would  exist  as  a  completely 
independent  entity  for  the  life  of  the  project.    The  project  team 
could    draw    from  the  additional  expertise  within    the  computing 
CORE  and  administrative  areas  as  needed.    The  typical  makeup  6f  a 
project    team  would  draw  upon  the  administrative  departments  for 
the  Project  manager,    business  analysts,    maintenance  programmers 
and    th^}  programmer  analysts  and  from  the  central  computing  CORE 
for     the     project      leader,        system     analysts      and  master 
programmers/analysts . 
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A  key  consideration  of  this  proposal  is:  what  happens  to  a  system 
once    the  development  project  is    completed?      The    department (s) 
that    own  the  system  should  be  responsible  for  any  maintenance  to 
it  which  does  hot  require  creation  of  another  project    team.  In 
order  to  ensure  the  ongoing  viability  and  integrity  of  the  system 
however,      the      computing    Core    must    coordinate    the  planned 
modifications    and    be    the    repository  of  all    source    code  and 
systems    dbcumehtatibh.      It  is  the  intent  of  this  proposal  that 
generally  accepted  computing  practices  not  be  compromised. 
The    bepartmehtal    Computing  Coordinator  would  act    as    an  agent 
of  the  central  computing  CORE  to  perform  the  following  functions: 
coordinating  initial  data  preparation  and  control 
cbbrdihatihg    systiem    modification    requests/monitoring  progress 
enforcing  standard    system    development/computing  procedures 
performing  the  initial  review  of  program/documehtatibh  changes. 
The    barriers  that  exist  between  consumers  and  providers  of  data 
processing    se      r^es  are,     today,     largely  psychological  and  are 
based    on  a  notion  that  computing  consumers  and  providers  shbuld 
be    kept    at  arms-length  from  each  others      We  will  all    be  more 
productive    if    we    mingle  computing  professionals    and  business 
professionals      and      create      an      organized      and  coordinated 
partnership. 

Hahy  institutions  are  at  a  point  today  where  a  direction  for  the 
future  should  be  set.  It  seems  likely  that  if  no  conscious 
effort    is    made    to  bring  the  groups  closer  together    they  will 


8 


221 


automatically  drift  apart.  Data  processors  are  perceived  by  users 
as    purists  who  have  circled  their  wagons  in  order  to  preserve  a 
pure  environment.     The  end  users  are  perceived  by  data  processing 
as    mavericks    who  are  pursuing  quick  and    dirty    solutions.  in 
order  for  the  data  processors  to  capitalize  oh  the  knowledge  and 
abilities    of    the    end  User  and  to  get  closer    to    the  business 
problems    to    be  solved,     it  will  be  necessary  for  them  to  relax 
their  constraints  and  territorial  mindset  and  join  with  the  users 
to  form  a  functional  pairtnership  by  extending  their  organization 
into  the  administrative  departments.      In  order  for  the  end  users 
to    fully    participate  in  automated  problem  solving  and  to  enter 
the    computing  mainstream,     they  will  have  to  sacrifice    some  of 
their    freedom    to    pursue  fast  and  loose    system    solutions  and 
accept  some  of  the  data  processing  disciplines  and  standards. 
Thomas  Jefferson,  it  seems,  has  something  quotable  for  almost  any 
occasion:     "Here,    we    are  not  afraid  to  follow  truth  wherever  it 
may  lead,     hot  to  tolerate  any  error  so  long  as  reason  is  left  to 
combat  it". 
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FSeiLlTATJNS  THE  USS  OF  MIGRBeOMPUTERS  ON  CAMPUS 
THROUGH  THE  CQNOBsiTRie  CIRCLE  MODEL 


_          _      Dp-  Juli»  Carnahan 

ExecativB  Assistant  to  thi  Chancel lor 

-  Dr.  Dennis  Ms  Edwards 

Assistant  Vice  Chancel  lor   (Academic  A^fairjs) 

Uni  versi  ty  of  Al aska ,  Anchorage 
Anchorage,  Alaska 


ABSTRACT 


Ih«J  ih  °2  o?  microcomputers  oh  campui  has  brought 
about  ^the  „e.d5or  resources  to  support  microcomputer 
users.  Many  campuses  have  established  central i«d  off icS* 
Jhi*'*'„''^?^*^*  *»=hnic«l  support  for  mi  crocomputer  uU's 
Inls'neeSs  tlliV.  ^^^^^"^^^  instruction,  or     infVmally  on 

it    is    clear    that    many    microcomputer    users  ior  potential 

":"r^^,;^'i^=,"°*^  advantage    of    the    resources  Sf 


^-^o*  .notSer  approach  of 

delivering  technical  support. 

^^^y^'^^  a  modei  used  for  providing  technical 
support  to  microcomputer  users  which  encourages  the  diffusion 
Of  microcomputer  competency  across  the  campus. 
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FAClLltAtlNS  THE  USE  QF  MIERQEQMPUTBRS  dN  GARpU^ 
THRiaUSH  THE  CQNEEhltRIC  efRELE  MQDEL 


INTRQ5UCTIQN 

yirtaally  iviry  coliigi  in§  mlvi^^  the  i^*P^C:t  oJ 

thm    prolif •rationof  «icrocompttt»r»_on  cam^  Th«  ^^^%nce» 

in  aiicrocDffiputiir  technology, both  h«rdHar«  and  »orftw«r?*  have 
put  cpmputational  poiier  in  the  hands  of  facultyi  «^^*f  and 
Itudwits  today  that  Mfa«  only  available  on  a  hanP^Ul  of 
fflainf ranee  Juet  twenty  year*  ago.  Indeed,  tP^^H  is 
substantial  evidence  that  the  technological  advanc^*  have 
outstripped-  the  abtitty  of  the  usersi^ 

to  computers  have  plagued_inany  campuses  inhibiting  tt^^  full 
creative  use  of  the  technology^ 

Zh  a  search  to  assist  and  even  stimulate  the  accep^^^^e  of 
fflicrbcbmjauters  oh  campus f  itiahy  ihstitutions  have  est^  ^tshed 
centralized  computer  ihfbrmatibh  centers.^ 

While  such  efforts  have  been  they  bften  pf^^^^rily 

reach  the  more  experienced-  user Si^  lo  such_  a  s^.^^tion 
the  education  of  the  novice  usfcr  of ten  is  left  ^  more 
haphazard  interaction  Nithin  the  organization,. 

PURPOSE 


The    purpbse    of     this  paperis  to  Identify      a      mod^  .  for 

the    dissemination    of    ml crbcbmputer    information    th^^  can 

provide  a_framework  for  administrative  planning  for 
further  research* 

APPROACH 

The_  _approach__  Is  _  tb  examine  the  concept  of  cbfi^^fltrlc 
circles^  and  to  apply  that  concept  to  the  disseminata^  of 
mi  cr ocomput er  i  nf  ormat I on • 


THE  CONCENTRIC  CIRCLE 

The    term    "concentric  circle"  is  fbrmulated  here  tb  iJ'^^rlbe 
the  network  of  informal  interaction  by  tndtytduais_acr||^ 
campus    liho    are    exchanging    Information  about  micro^^^tiuter 
technbl  bgy  •      Just    as    technol  pgy    i  s    changl  ng , 
cbhilderable^  evidence .  In  the  llteratrore  to  suggest  the 
Nay  employees  Interact  In  the  workplace  Is  also  changi^^^ 
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^Ivin  Tcrf-fl»r  sp««l<s  to  tba  changn  in  the  needs    of  workers 
in    hie    booR  The  Third  Wavei     Ue-categorizes  the  progressiob 
civilization    in    three    ''naves".     The    First    Nave  Mas 
precipitated  by  the  invention  of  agriculture.     The  Industrial 
Revoiutton  triggered  the  Second  Have.     Toff ler  suggests  that 
now    what    we    are    experiencing     is    the    Third    Waver  a  new 
civilization  creating  signal  changes  in  society,     the  earth, 
and  huiiiankind.  The  Third_Waye  will  reveal  a  workforce  seeking 
Ripre    responsibility  _and  -Commitment    to    work    that  fully 
uti^lizes    their  talents  and  a  workforce  that  is  more  aware  of 
their    work    dovetails    with     that    of    others    in  the 
organizationi  ^ 


David  Reisman  in  his  work*  The  Lonely  Crowd  depicts  a 
similar  theme  of  _tho_  individual-  today  being  drawn  to  a 
greater-  dependence  on  peer  groups^  a  departure  from  the 
historical  need  for  self-reliance.  =* 

Work  by  Virgii^ia  Hire  and  others  has  identified  the 
recent  shift  in  the  Western  Wbrld  from  a  hierarchal  society 
characterized  by  moee  rigid  fpr mil  structures  tp  pne 
that-  is  -  mpre  egalitarian  with  increased  reliance  upon 
networks  to  accomplish  specific  tasks. 

Jphn  Naisbitt  in  his  best  seller  HegatrendS- i denti f i eg  such 
shifts  In  the  socioldgical  structure  among  the  ten  most 
important     "hew  directicsns    transforming    our    lives; ''» 


The--CDrtcBpt  of  networking  has  been  applied  to  the  overali 
process  of-  establishing  links  hprizpntally  as  well  as 
vertically  in  and  out  pf  prgaoizationSiL  Evidehr:e  of  the 
successful     application  _  of-  TOcfihitwo^  visible  in 

many  of  the  Japanese  companies  and  in  a  growing  number  pf 
the  most- successful- American  firms  as  they .establish  quality 
circles  to  increase  productivity  and  wprker  satisfaction, 
^von  Products  and  Pacific  iSas  and  Electric  are:  two  of  a 
number  of  companies  i^ro  have  hoted  benefits  from  micro- 
computer experts  decentralized  throughout  the  drgariization.* 

The  cbrjcehtric  circles-is  similar  to  quality  circles  in  that 
both  -have  the-  commpn  goal  of  improving  organizatiphal 
productivity-  and  communicationi  and  both  depend  bh  the 
effectiveness  of  th«  circle  facilitator,  HoMeveri  the 
concsntric  circle  differs  from  this  quality  circle  in  a  number 
of  impprtant  ways. 
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Firstf  conciihtric  circles  emerga  oh  their  pwh  without  formal 
organizatiohal  ihvolvefnent ,  as  contrasted  with  quality 
circles  which  are  a  result  of  direct  fnahagemeht  ihterventidno 
Secohdv  the  cphcentric  circlet  as  propased  here^  brings 
together,  individuals  froiD  across  organizational  levels4 
whereas  quality  circled  tend  to  be  made  up  of  people  doing 
the-  same-  or  similar  work-  within  one  unit.  Thirds  the 
concentric  circle  does  not  focus  on  increasing  its  member's 
participation  in  organizational  managemeht,  while  quality 
circles  purport  to  be  established  with  this  objective  in 
mind.  Nhilecbhcentric  circles  ahdquality  circles  have  much 
in  commoh  they  differ  in  origin,  scope,  and  focusi 


Facilitating  the  use  of  microcomputerii  on  campus  through  the 
concentric  circle  model  should  produce  positive  outcomes 
similar  tp  those  dpcumehted  with  the  establishment  of 
quality  circles.  This  can  be  accomplished  by  formally 
recognizing  ahd  supjDortihg  concehtr  circle  leaders  who  forin 
the  primary  circie  (see  Figure  i)« 


APPLICATION 

The  application  of  the  cbhcehtric  circle  model  in  the 
disseminatibh  of  infbrmatidh  oh  micrbcbmputers  is  a  three 
step  process! 


A)  identify    leaders  of  tha  primary  circle 

B)  Institutionalize  theconcentric  circle 

C)  Reinforce  the  concentric  circle 

In  facilitating  the  use  of  micrpcbfnputers  it  should  be 
emphasized  that  the  cbhcehtric  circle  :  model  is  a 
structure  _tb  facilitate  the  process  of  interaction.  As 
such^  the  process  is  mors  important  than  the  structurei 

identify  Leaders  of— the  Primary  Circle 

the  process  of  identifying  the  most     ideal     members    for  the 
primary      circle      ihyblves      knowing      the    distributibh  of 
micrbcbmputers.    within      the_     organization^      knowing  the 
characteristics    of    the  various  members  of  the_arganizatiohi 
and  selecting  those  individuals  most  likely  to  succeeds 


In  eKamining  the  distribution  of  equipment  within  the 
orgahizatibh^  ohm  must  dp  ihbrs  thah  sim^  lbbk_at_a  list  of 
equipmehtm.  At  the_  University  of  Alaska^  .Anchorage  _  (UAAl^^ 
each^  terminal  was  -plotted  on-  ah  organizati anal  chart  and 
color  coded  to  represent  the  type  of  equipment.  This  enables 
those  selecting  individuals  for  membership  in  the  primary 
circle  to  see  at  a  glance  the  brgahizatibnal  location  of  the 
mi  crocompiutersi 
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FIGURE  .  i 

Tfie  Gonciaifie  Girclt  Goiicepi 
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facilitator  of  thw  prifnary  circle  should  be  sdrnepne  who 
fxaoiplifin  the  dual  characteristics  sought  in  all  members  of 
the    circle.       That     is,  or    he    should    be  technically 

competent  in  the  use  of  fiiicrocpf>ipUters  aho  have  the  ability 
to  teach  othei^s  to  use  thsrh  effectively. 

Once  the  ppiSary  facilitator  is  identified^  she  or  he  can 
assist  in  the  identification  of  other  potential  members* 
As  a  general  rule,  it  is  suggested  that  the  initi  al  size  caf 
the  group  be  fixed  at  eight  to  twelve  morhbers  tb  facilitate 
interaction.  The  very  nature  of  the  incsdel  provides  for  the 
fbrlMltiph  of  addi.tiphal  circlesr  It  is  important  tBat_  thos^ 
initially  ihyolved  in  the  prioary  circle  support  t  concepti^ 
They, can_iri_turh  identify  others  who. wi  1 1  make-  good  members 
of  _su&sequent  circles. _  At  UAA,  members  were  identified  from 
throughout  the  organization  to  maximize  tFie  ripple  effect  af 
the  circle.. 


Institutionalize  the  Concentric  Circle 

Every.  Institution  has  a  cadre  §f  formal  -leaders  whose 
Influence  initially  flows  -from  their  position  within  the 
c^ganizatton^  Likewise,  evQry  institution  has  a  number  of 
informal  leaders  who  influence  others  by  virtue  of  the  manner 
in  phich  they  inturact.  The  cbncehtric  circle  model  is  the 
ihstitutiqhalizatibh  of  informal  ihstructi on  that  is  already 

taking    place    across  _ the  .campus.^      This_  is  initiated  by 

bringing  together  concent ric_circ  leaders  into  a  primary 
circle  with  the  following  agendass 

Meeting  I 

1.  Introductions 

2.  Impbrtahce  of  tKhnbldgical  improvements.   

3.  Problem  of  providing  adequate  training  for  new  u 

4i  Specialcharacteristirs  of  those  selected  to  attend 

Si  Concentric  Circle  Model  concept 

Am  Invitation  to  participate 

Meeting  II 

1.  Review_of  Meeting  I  _  _ 

2.  Discussion  and  selection  of  goals 

3.  Discussion  of  incentives  for  participation 

4;     Discussion  of  opportunities  to  give  cdricehtric  circle 
members  recdghitioh  within  the  orgahizatidh 

The    purpose    of    the    meetings  is    to    institutionalize  the 

participation  of  the  informal  leaders  in    the    goals    of  the 
f  or  ma 1  or  gan  i  z at  i  on  i 
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For  __aeBfei»pa_  of     tfiS_  CiDhcM  _ttiiilr 

dirifCtion_aod  imtRyiiaMj.ioM  typf  o?  _riiof orcimint-  shoui^ 

bf-  provided^  --Under  -thf_«odei -developed  §t  UP^ 

rtiinf cjrcMwnt  coii^  foarcMi  f orowl  rKognition  by 

tho-  tnstttuttmi  h«rdiN«rf  mnti  mo-ftrnmrm  pr«<f«renc«  -for  circl« 

mmmbmrnt  and  the  intrinsic  rvivttrds  that    core    froin  tnching 

othvrm. 


Fg^im1_  rKbghitidh_inciy^      fl  annoancimont  o?  thf  formatioa 
and  porpofo    af    the    groop-  throogh    of f iciai  -chm 
higher-  tho    rank    of  ^ho^  ^  tho  inf  ormation ^ 

the  batter  <t^e^  tho  PrMi  dim  to    the    Dean)  2) 

pi^ii^ic  reports  on  the  activities  of  the  group  designed  to 
gsnerate  institutional  enthiisiawn  and  suppprt  3)  formal 
citation  of  primary  circle  sNMber's  participation. 

Because  _  t he  _  _  members  of  _ the  pr  i  mar y  c  i  r c 1 e  ar e  _  sel ec t ed  f  or 

both  their  technical  competence  and  th  ability  to-  teach 
others^  it  Is  logical  that  enhancements  to  their  technical 
competence  should  be  renardtng.  Offering  nen  equipment 
and/qr  software  to  members  of  the  primary  circle  acts  as 
reinforcement  for  their  parti ci pat idh.  Additionally^  the 
group  is  so  reliarded  its  status  within  the  brgahizatioh  is 
ehhahced. 

Teaching  oth^s  can  be  a  very  reiiarding  experience  as 
attested  to  by  the  large  number  of  faculty  who  take  Up  the 
career  despite  its  general  fihmial  llmitatiOTSi  _  _  _  __ 
Since  thoi selectidh  of  the  primary  group  leaders,  presupposes 
that  the_ leaders  arepec^l e  oriented  and  enjoy  helping  others 
learn^  some  of  the  reward  wi 1 1  be  intrinsic^  this  can  be 
reinfc^ced-  by  -encouraging  group  mendjers  to  discuss  their 
teaching  techniques  and  calling  attention  to  the  individual 
successes  of  the  leaders. 


In  summaryi_^the  reihf or cement  for  the  concentric  circi^  can 
be  through  formal  recognition fhArdwareorM  benefits 
or  -through  the  intrinsic  val ue  of  teaching.-  1^  all  of 
these- take  some  -planning  and  thought «  one  of  the  great 
strengths  of  the  concentric  circle  mdel  is  that  it  need  not 
be  expensive  to  support.  Most  aspects  of  the  model  are«  in 
fact«  things  that  a  gcmd  manager  would  want  to  do  anyway i 


Th»  conc»ntric  circl«^  ihbdal  as  corrantiy  in  ass  at  UAA  is 
snprging      as    a    yiobla    aita^nativs  encouuragihg  and 

•"H#ncing  ths    usu  d?  mlcroconputvrs  across  thm  camF.i4S.  TfiS 

fflddBl  appaars  to  bs  «n  •ffsctivs  msans  of  reaching  thdss 
indivldu*ls  _  wfio  _  woald  not  participata  in  structurad 
classroom  sattinga  or  make  usa  of  traditional  cdmpdtar 
information  canters.  Further,  it  offers  institutional  rewards 
for  those  Nho  help  others  become  more  sophisticated  users. 


The  implicatidha  fear  institutional  administrators  are 
intriguihgt  in  that4  the  continued  proliferation  of  comjauters 
Mill  undoubtedly  impact  administrative  processes  and  decision 
making  in  the  futures 
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HOI-USER  (XNFUmiG 
AT 

THE  PENIKYLVAHIA  STATE  UNIVERSITY 

Kenneth  C.  Blythe 

ITie  Pennsylvania  State  University 
University  Park,  Pennsylvania 


A  combinatioh  of  policy,  _  resource  allocation  and  institutional 
change  has  ieen  required  to  support  the  "uter  initiative"  at  Penn 
State  Uil^veMltr.  From  the  top  down ^  there  has  been  a  desire  to 
make  computing  access^ible  to  local  offices,  Xt  began,  ii  1981  with 
the  introduction  of  the  4th  Generation  prograiming  iangoage  NATURAL, 
and  the  relational :  database^  ADABAS Success! ul  involvement  of 
users  has  been  achieved  ja£h  the  clear  signal  that  they  are 
responsible;^  u^^  need  finance  their 

participation.  Each  user  office  operates  according  to  its  own 
"initiative"  with  a  few  setting  the  pace.__  The_  .central 
administrative  computing  office  is  a  strong  player  in  the  "user 
initiative"  and  provides  the  structural  base  which  enables  it  to 
flourish.  Training  and  certifJ^cation  is  providi:d  at  a  variety  of 
skill  levels  from  sinq>le^  inquiries  to  data  downloading.  The  "user 
initiative''  at  Penrr^tate  University  has  shown  that  user  involvement 
does  hot  just  happen;  it  evolves  from  a  commitmeht  to  make  it 
happen. 
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THE  COirrillUIIIG  EVOLUTION 


The  ihexprabie  rise  of  end-user  coaputing  in  the  latter  half  of  this  decade 
can  hot  surprise  thosewho  haveWitnessed  the  evolution  of  computing  in 
organizatibhs  and  society.     In  the  19  have  become  as  much  a  part 

of^iiving  as  radio  and  television  did  in  the  1930' s  and  1950's,     Bits^  bauds, 
memory  and  modems  are  commonplace  terms  among  young  people  today Mathematics 
is  being  taught  with  calculators.    Children  are  accustomed  to  computers  as 
instruments  for  solving  complex  problems,  _ These. same  children,  when  they 
mature,  will  cphtinue  to  resbrttbcomputers  to  solve  complex  organizational 
problems.    People  are  growing  comfortable  with  computers  and  computers  are 
proliferating  in  organizations.     "End-user  computing"  is  here,    What^  if 
anything,  are  we  going  to  do  about  it?    Fight  it?    Ignore  it?    Or,  "embrace''  it 
as  the  next  stage  of  computing  in  brgahizatibhs.    This  is  a  paper  about 
"embracing"  end-user  computing. 


THE  HONOPOLISTIC  ERA 

zz::?°zl^^3»  co°*P"ting  began  at  Penn  State  with  the  installation  of  a  7 -Bank  _ 
Electric  Accounting  Machine,  a  Hbrizdhtal  Sorting  Machine  ahd_ three  Electric  Key 
Punch  Machines,    As  you  might  suspect ^  these  machines  were  first  put  to  work  on 
payroll,     1933  was  also  the  beginning  of  the  "aONOPOLiSTie  ERA"  of  end-user 
computing  as  described  by  Gerrity  and  Rockarc.      From  1933  through  the 
mid-1970Zsi_Admihistrative  eomputing  at  Penn  State  was  the  sole  domain  of  a 
single_organization  known  originally  as  the  Tabulating  Dapartmeht  later  changed 

to  Management  Services*    Throughout  the  MONOPOLISTIC  ERA ^  central  data  

processing  saw  a  need  to  serve  end-users ^  but  did_ not  have  the  proper  tools. 
Its  work  was  regarded  as  a  specialty>  much  like  printing,  ph^^  and 
publishing  is  today.     It  was  compartmentalized  and  limited  by  the  technology  of 
the  timiBs, 

::  ^^58,  the  first  electronic  computer,  ah  IBM  656>  was  installed  at  the 

tJniversity  and  featured  stbred-prpgrammihg  capability.    This  hew  machine 
encouraged  rapid  expansioh  of  computing  applicatibhsihAccounting,  Alumni, 
Academic  Records  and  Admissions^    ffle  IBM  650  was  a  single  thread  machine  that 
could  perform  only  one  task  at  a  time,     it  had  less  than  10,000  characters  of 
memory  and  ho  temina is.    T^    applications  were  basically  card  processing 
replacements  that  were  aimed  at  operational  efficiency  rather  than  informational 
analysis.     In  time,  the  IBM  650  was  replaced  by  larger  IBM_ computers  but  the 
transition  from  bperatibhal  systems  to  informational  systems  was  slow. 

Throughout  the  MONOPOLISTIGERA^  there  was  no  need  for  integrating 
applications  since  each^applicat ion  stood  alone.    The  emerging  heed  fbr 
management  information  made  it  necessary  to  reduce  application  separatibh  and 
data  redundancy.    By  1968,  with  in  ihstallatibh  of  dh-lihe  terminals,  the 


Thomas  Gerrity  and  John  Rockart^  "End-user  eomputing:    Are  you  a 
Leader  or  a  Laggard?"    Sloan  Management  Review,  Summer  1986, 
pp,  25-34 
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Bursar  s  office  began  sharing  information  With  the  Registrar;  Payroii  begari 
sharing  bn-liheihforiDat ion  with  Personnel;    The  problems  of  stand  alone 
applications  became  apparent.    Accuracy  and  timeliness  were  important ^  Gross 
office  processing  was  increasing.     It  was  bbvibus  that  applications  had  to  be 
integrated.^  The  MONOPbLISTIC  ERA  found  its  culmination  in  the  "Total  System-"  a 
concept  that  was  overtaken  by  time.     Penh  State  did  not  achieve  a  "Total  System" 
because  database  technology  was  not  sufficiently  developed  to  support  it. 
Neither  were  the  users.    Today,  it  is  obvious  that  an  Integrated  Database  Ctfie 
Modern  equivalent  pf  the  "Total  System")  requires  a  knowledgeable,  ihvolved  and 
committed  user  community.    Before  Penn  State  was  ready  to  develop  a  "Total 
System,"  it  had  to  move  beyond  compartmentalized*  specialized  and  centralized 
administrative  computing.    Users  had  to  become  partners. 


TBB  LAISS^-FAIBE  ERA 

^It  seems  that  pSogfess  occurs  only  after  extreme  condttibSs  hive  been 
reached. ^^The  pendulum  must  swing  far  to  the  right  before  it  can  return  to  the 
left  again.^  The  natural  course  followed  by most  organizations,  and  certainly 
that  of  Penn  State,  requires  them_  to_pass  through  an  era  of  LAISSEZ-FAIRE 
before  achieving  balanced  end-user  computing .    By  the  early  1970'si  it  was  clear 
that^the  MONOPOLISTIC  order  was  passing  and  something  else  was  taking  its  place. 
The  first  signs  were  that  the  "Total  System"  approach  was  failing.  Mo^e 
Importantly*  it  was  not  possible  to  produce  useful  "manageient  iSformation"  out 
of  the  operational  systems  that  were  in  place.    To  compensate  for  these 
failings,  an  entirely  new  organization  was  established,  outside  of  Management 
Services,  to  analyze  data.    This  new  organization  was  not  saddled  with  the 
day-to-day  operational  responsibilities  of  Management  Services.     It  had,  ahd 
Scill  has,  the  freedom  to  use  data,  creatively,  to  defend  Periri  State's 
ins|ruction,^researcb  and  service  goals.    This  office  is  now  known  as  the  Office 
of  Bud;?et  and  Resource  Analysis.    Instead  of  processing  data,  it  uses  data.  Its 
activities  are  not  compartmentalized  as  with  Management  Services.    A  variety  of 
computer  files  are  used;  both  internal  and  external  to  the  University. 
Statistical  tools  available  at  the  Academic  Computation  Center  are  us§d  to 
analyze,  correlate  and  extrapolate  meaningful  results  from  data.  Comp-'-ts.ehtil 
limitations  of  Management  Services  are  bypassed,  screening  out  redundancy  and 
bridging  between  divergent  systems.    This  new  organization  is  "data  oriented  " 
not    process  oriented."      The  information  that  it  produces  is  used  by  the 
highest  levels  of  University  management  to  make  sound  arguments  about  the 
University's  future. 

^       Another  clear  indicator  of  the  LAISSEZ-FAIRE  ERA  was  the  expansioh  of 
distributed  computing.    Originally,  Penn  State  had  little  knowledge  of  word 
processors^and  office  computers,  so  they  were  controlled  by  Management  Services. 
The  early  machines  were  expensive  and  their  functionality  limited.     It  was  not 
clear  whether  they  were  downsized  computers  or  apsized  typewriters.  The 
relentless  search  to  improve  office  productivity  throughout  the  University* 
however,  demanded  that  a  separate  organization  be  established  to  foster  and_ 
encourage  reasonable  office  automation  solutions.    Again*  from  the  begihninii 
this  organization  was  not  limited  by  the  cbmpartmehtalizedi  centralized 
solutions  of  Management  Services.     Its  objectives  were  to  seek  solutions  that 
were  most  appropriate  to  a  variety  of  bffice  needs.    Recommended  solutions  were 
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ihdepehdeht  of  the  central  cpmputlhg  office  because  they  were  thought  hot  to  be 
relevant  to  central  cbmputihg  .    The  so  provided  local  ahd_  inimediate 

results*  .There  was  little  concern  for  compatibility  or  sharing  outside  the 
local  office. 

In  time,  local  word  processors  grew  to  be  departmental  processors  and  word 
processing  grew  to  data  processing.     By  the  late  lSr70' s>  departmental: data  : 
processing  sblutibns  became  apparent,  most  often  in  auxiliary  enterprises  which 
were  uhiqueahd  separate  from  the  Uhiversity-widesblutibns*  .Specialized 
computers  have  been  and  are  being  used  at  Perm  State  to  support  Book  Stores, 
Dining  Hails,  Food  Services,  Central  Control  of  Buildings,  Health  Center 
Operation,  Police  Services,  etc.    Each  of  these  computers  is  improving  the 
University's  ability  to  plan,  manage  arid  cbnttbl  vital  services.:  Eachjjias  also 
cbntributedz to- the  general:  access  and  :awareness  bf  cbmputihg.  The 

LAISSEZ-FAIRE  ERA  dashed  the  nbtibrii  once  and  fbr  all^  that  computing  is  the  _ 
eminent  domain  bf  a  specialized  bfgariization4_it_is«  iri^  a  capability  that 

is  required  in  diverse  ways  throughout  the  institution.    The  LAiSSEZ-FAiRE  ERA 
opened  the  door  to  a  real  partnership  -  one  which  provided  exciting  new 
possibilities  for  sharing  complementary  strengths  arid  working  together  towards 
ah  excellent  University. 

DATABASE  ERA 


It  is  not  intuitively  obvious  that  a  database  draws  users  and  central 
computing  together,  but  it  does.    As  early  as  1969,  the  University  envisioned 
the  need  for  an  integrated  database.     lit  December  1969,  President  Eric  A.  Walker 
(Pennsylvania  State  University  President  1956-1970) -established  a  Directbrate  to 
implement  a  University-wide  Management  Inf brmatibh  System  with  an  Integrated 

Database.__This_visibh_ was  pursued. throughbut  the_1970's^__Nbt  until  1981^  

however ,  did_the_ vision. finally  becomeclear .    With_hindsight ,  it  is  apparent 
that  an  integrated  database  was  required  in  1969  but  was  neither  technologically 
nor  organizationally  feasible  at  the  time.    President  Walker  was  too  early. 
Comparing  disk  storage  arid  cpu  cycles  aldrie,  Perih  State's  inpderh  databases  rliii 
oh  machines  50  times  more  powerful  thari  those  available  in  1969.:   Beyond  that> 
Penh  State  was  nbt  brgariizatibhally  ready  for  ari  integrated  database  -  it  had 
not  gone  through  the  LAISSEZ-FAIRE  ERA. 

the  DATABASE  ERA  brought  with  it  a  realization  that  organizations  have  to 
behave  iri  ah  integrated  way  to  achieve  a  fully  integrated  database.  End-users 
must  work  together,  ainphg  themselves  ahd  with  cehtraL  cbmputihg ^ : throughout  the 
desigh^  development  and  implemehtatibh  bf  systems.     The  insti tut ion  as  a  whole 

has  _tb_rally_aroiihd  _a  cbnmoh.  bbjective 

database  is-^the  instrument  that  focuses  the  institution;  it  is  the  precursor  of 
end-user  computing.    In  1969,  the  ''Management  Information  System**  was  thought  to 
be  separate  from  operational  systems.    Hindsight  now  shows  that  such  separation 
is  unrealistic.    The  ihtegrated  database  prbyides  both  hbrizohtal  ihtegratibh 
and  vertical  ihtegratibh  -  the  database  is  of  little  value  if  it  dois  hot 
integrate  strategiCi  management  and  bperatibhalcbmputer  systems^    Tb  achieve 
this  unity^  .end-users  are  called  on  to_defirie  orgariizatiohai_ objectives,  as  well 
as  oporationai  objectives.    Perceptions  change »    The  goals  of  the  University 
take  precedence  over  the  sub-optimal  goals  of  the  separate  offices  of  th(: 
University. 
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zi^z-j4f*^®':  *  °^  false- Starts,  President  John  W.  Oswald  £lS7B-i§g3) 

charged- a  Presidential  Task  Force  to  recdnmehd  a  course  of  action  to  achieve  an 
integrated  Administrative  Information  System  (ilS)  for  Penn  State.    The  Task 
Force  Concluded  that^it  was  necessary  to  hire  an  independent  contractor  tdzsteer 
Penn  State  into  the  DATABASE  HIA.    Among  other  findings  was  the  fact  that  Periri 
State  was  followihg_the  traditional  "Nolan  Curve''  of  develbpmerit  and  was  in 
Nolahis  Gohtrol  Stage,  Stage  III-(characteriz:ed  by  frustration  with  results  and 
concern  about  escalating  costs).      Nolan  claimed,  and  the  Task  Force  agreed, 
that  it  was  necessary  to  retrofit  existing  application  systems  in  order  to  move 
to  Stage  IV,  Integration^    The  independent  contractor  was  the  catalyst  to  inake 
it  happen.     In^April  1982i  Penn  State  contracted  with  Electronic  Data  Systems 
Corporation  (EDS)  to  design  ah  Integrated  database  for  six  adiniriistrative  areas 
and  implement  the_database  in  one  of  those  areas,  the  Student  area.    By  early 
1985i  EDS  had  completed  its  work  and  the  Student  Systems  were  turned  over  to 
Management  Services  for  maintenance.    The  indirect  results  of  the  ^S  contract 
were  more  beneficial,  however »  than  the  designs  and  systems  that  were  turned 
over.    EDS  successfully  united  diverse  user  offices  with  a  common  purpose  and  a 
common  plan.     It  also  shed  central  computing  of  its  last  vestiges  of 
monopolistic  computing.    The  users  and  central  computing  became  partners. 

today,  Penn  State  is  still  retrofitting  its  administrative  systems  into  the 
integrated  framework.    Tliis  work  will  continue  through  1989,  at  least.  The 
integrated  Student  Systems  are  everything  that  they  promised  to  be.  Student 
Registration*  for  exaa^le,  is  integrated  with  the  BUrsar  to  prevent  instruction 
without  payment.    Financial  Aid  is  integrated: with  Academic  Records  to  prevent 
aid  to  students  who  are  academically  ineligible.    Housing  is  integrated  to 
prevent  room  assignments  to  students  who  are  hot  registered.  Academic 
Departments  are  integrated  to  prevent  studehts  from  graduating  who  ate  riot 
approved  by  the  Dean.    The  Faculty  Senate  is  integrated  to  irisUre  that  only 
courses  approved  by  the  Senate  are  taught.    The  systems  Used  at  the  largest 
campus  (at^University  Park)  are  also  used  at  the  smallest.     Penn  Stati  is  truly 
a^single  Hniversity  of  22  dispersed  campuses  because  of  its  integrated  database. 
The  database  would  not  have  been  possible  without  the  tireless  dedication  of  the 
Registrar's  Office,  Bursar's  Off iceiAdmissionls  Office,  Colleges,  Campuses  arid 
many  others  who  worked  toward  the  sihgle  objective  of  having  ari  iritegrated 
database.    These  users  are  now  the  driving  force  behind  cbritiriUed  improvemehti 
develbpmerit  and  utility  of  computer  systems. 

Prer^uisltes 

End-user  ebmpUtirig  is  a  reality  at  Pehn  State  but  we  have  barely  scratched 
the  surface;.    We  kriow  that  the  next  decade  will  bring  a  riew  gerieratibri  of 
end 'Users  who  will  be  every  bit  as  talented  iri  ebmpUtirig  as  they  will  be  in 
their  own  disciplines.    Computers  will  dif fereritiate  progressive  organizations 
and  institutions.    End-users  will  be  lobkirig  to  the  strategic  value  of  data  to 

2  -     =  Z 

Richard  L.  Nblari,  "Managing  the  Crisis  in  Data  Processing,"  Harvard  BUsiritss 
Review,  March-April  1979,  pp.  115-126 
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assist  in  decisibh-makirig  and  analyze  alternative 

courses  of  action^  -To  provide  a  rich  opportunity  for  using  data,  experience  at 
Penn  State  shows  that  these  are  prerequisites: 

•  Policies  which  encourage  end-user  computing 

•  Integrated  relational  databases 

•  Fourth:  Generation  languages  

•  Distributed  telecbimuhicat ions  network 
m  Security  at  tfie_ file  and  ei^ent  level 

•  Emphasis  on  education 

Collectively,  these  prerequisites  characterize  the  INFORMATION. RESQUBGES  

MANAGEMENT  ERA*  In  this  ERA^  data  must  be  administered  ihi  way. that  encourages 
its  use;  policies  and  procedures  must  be  established  to  accomplish  this  purpose. 

User  Initi^iro  Gbiidttee 

-  Upon  examination,  in  1985 r  many  of  the  policies  and  procedures  at  Penh 
State  were  found  to  be  oriented  toward  mbndpplistic  cbmputihg,.  While  the 
University  had  been  maturing,  many  bf  the  pblicies  and  procedures  had  not*  To 
rectify  this  sittiatibhj  a  User  Initiative  Comnittee  was  appointed  to  bring  the 
pblicies  up  to  date.    This  Committee  is  r^  Services 
iRegistrar,  Admissions i  etc* Controller,  Budget,  Business,  Htiman  Resources  and 
Management  Services.    The  Committee  has  nearly  completed  its  work  and  has 
documented  many  changes.    A  new  policy,  AD-23,  has  been  published  which  provides 
for  "Use  of  Cdmputerized  Institutional  Data."    Oh  the  surface^  such  a  policy 
would  seem  unnecessary  -  the  use  bf  data  seems  self-evident* _  But^  AD-23 
explains^ the  rights  and  responsibilities  bf  users ^ _as_ well  as,  stewards  of  the 
data.    AD-23  also  establishes  tJie  basis  for_ which  approval  is  given,  daily,  to 
hew_users„tb  use_data*    The  CoSittee  also  prepared  a  Data  Administration 
Charter  which  explains  the  purpose  and  value  of  administering  data  in  th- 
University.    Again,  this  is  a  point  which  might  seem  self-evident.     It  is  not! 

The  Committee  revised  the  basic  pblicies  which  gbverh  data  security. and  

penalties  associated  with  unauthorized  use  or  access_of_datai__ it  prepared  a 
document  tb  explain  the  cbmplemeh tar y^r^  and  end-user 

cbmputihg^    The_ document  explains  that  users  are  responsible  for  entering  and 
using.data  while  central  computing  is  responsible  for  administering  and 
processing  It  accurately.    Users  write  programs       inquire  agaihstzdata  while 
Management  Services  writes  programs  to  update  ahu  iaaihtaihidata.    Penh  State's 
User  Initiative  Committee  is  producing  dbcumehts  which  shift  the  orientation  of 
computing  tb  a  partnership  between  end-users  and  central  computing. 

Infon»±icai  letrieval 

-  -    ^i^f  fi^SjShown  that  the  User  Initiative  Conmittee  is  comprised  bf  atypical 
endrusers.    They  are  members  of  a  larger  circle  bf  central  cbmputihg  elite; 
organizations  closely  affiliated  with  cbmputihg  at  Penh  State  over  the  past 
twenty  years.    They  have  come  tc  be  knbwh  as  "the  operational  off ices'V  as 
contrasted  tb  true  end-users  ih_ colleges campuses  To 
a  great  extent,  thecehtral  operating  off ices  are  as  sophisticated  and  versatile 
in  their  use  of  computing  as  Management  Services  itself.    To  expand  the  circle, 
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and  bring  the  concerns  of  more  light,  a  second  committee  (the 

IhfbnBatiph  RetriivaL  fi^^  (IRWG))  was  appointed  at  Pehii  State,  IRWG_ 

is  made  up„of  campus  representatives,  colleges,  central  student  services  offices 
Md  other  nonrtraditional  computing  brganizatibhs>     IRWG  has  discovered 
-pockets"  of  successful  end-user  computing  throughout  the  University.    IRWG  has 
become  a  forum  for  highlighting  these  successes^    iRWG_ has  also  become  a  support 
group  for  offices  wishing  to  use  data  but  not  kncwing  how-    All  the  policies  in 
the  world  are  hot  a  substitute  for  the  creativity  that  occurs  when  people  with 
like  problems  meet  and  compare  experiences. 

Besoorce  Ailocatim 

z  I  ^^"^ser  computing  is  mote  than  ideas  and  committees;  it  is  a  shift  in 
resources.    More  is  spent,  for  exainplei_bh  databases  that  are  shared  by 
end^users  than  otherwise.      More  is  spent  on  computers  to  run  programs  written 
in  fourth  geheratioh  l^gtiages._^  M^  is  required  to  support 

the  additlpnalVprogramners"  resulting  f       end-user  computing.  More  

progranmeM  naturally  means  more  demand  for  cbmputer  equipment.  Offsetting 
higher^omputer  equipment  cost,  however^  is  the  reducedcost  of  more  productive 
programmers  both  in  user  offices  and  in  the  central  co^uting  office;  trading 
people  productivity  fbr  equipment  expense^ _  End-user  computing  changes 
investment  from  central  computing  equipment,  exclusively,  to  an  increased 
overall  expenditure  for  both  central  computers  and  distributed  computers. 
End-user  computing  is -a  shift  towards  higher  telecbmmunicatioh  costs  data 
storage  costs  to  support  the  varieties  of  work  files^  file  sharing  and 
associated  files  used  by  end-users. 


CmCUKSICN:    A  OOHTIIIUIIIG  EVOtlltieN 

At  Penn  State  University,  the  question  is  nbt  if  but  when  and  how, fast 
should  end-user  computing  expand.    The  fact  that  cbmputers. are  becoming  tools  of 
the  proletariat  is  indisputable.    Either  we  manage  end-user  computing  or  it  will 
manage  us.    From  the  top^bwh^  at  Penn.State  University  there  is  a  realization 
that  policy^  resburce  allocation  and  institutional  change  is  required  to 
accbmpahy  the  "User  Initiative. V_  it  is  not  an  urgent  issue  as  much  as  it  is  an 
intuitive  one* _  There  are  few  road  maps  for  measuring  prbgress  as  with 
traditiohal„computing.    There  is  only  the  realization  that  sooner  or  later 
endruser  computing  will  be  the  norm.    User  offices  dbnothave  to  become 
involved  today.    But,  as  they  becbme  involved  It  is  necessary  to  have  the 
framework  in  place  to  support  them.    User  offices  recognize  that  end-user 
computing  istheir  "initiative!*  requiring  their  commitment  and  their  time  and 
resburces.    The  promise^  for  those  that  make  the  sacrifice,  is  a  better 
organized^  more  efficient,  more  competitive  organization;  whether  the 
organization  is  the  University  at  large  or  bne  small  department. 
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INFORMTIOK  FRKE^ING  SYSTEHS 
BettyzMarr  taster 
WintbropiCoIlege 

RbcJC  Hill 
South  Carol  ina 


 PfrtMP#i^i-«serziivolverttt^      lack:  of  it— has  caused  nore  grtef   In  the 

reals  of  iloforsat Ion  processing  than  ai>y  other  single  Isstze.    The  adwnt^f  the 

ftlcro  and  distributed  prbcMslngj  hMi^furtherzzCOBplicated   the  prohlen.  The 

prganlsatlOT's^  adiinistra^  accept  its:  share  of  the  rf^spcnslbility  for 
the  problem,  but  data  processing  departaents  have  been  cbhtrlbutbrs  also. 

z-^zz?Bi"user  r^^nsibility  cambt  be  established  without  consideration  of  the 
organisational  structure  itself •  After  this  has  been  definediztherezire  at  least 
^^^^  Wi*«*«s  to  t^  processing   resources   eadi   with  a 

yniguez  list  of  resi)onsibiiities;  The  rul^  govetnlng  the  end-users' 
responsibilities  mst  then  be  drawn  to  fit  the  situation. 
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Today,  society  has  at  Its  disposal  a  ^ast  array  of  teebnologioil  devices.   Newer  axid  better 
ooKepts  and  ideas  j^l^  techrclotfiiax^^anao^  professional  periodicals^ 

tbe  thrust  lof  the  vritten  voxTd  is:oo:tecbxK>iogy  and^:  inJbetveen  these  pages  of  text,  vendors 
displ^  and  extol  the  virtues  of  their_latest  products«_Tbese  products  are  ude  to  ap^ar  as  the 
PADAcea  for  aayigiyen  pr^lei.  jUnsu^^e^ing^tesiaessiipersons  a^  rush:  out  and  buy:  at 

once.  Oddiy  enough^  vith^all  this  comotion,  technology:  is  siqily  the  vehicle:  by  which 
information  is  gathered  and  dissiaiihated.  The  need  for  gathering  and  diss^ihatihg  _  inf oniiation 
is  the  causerzthe:resuiting  ted^  thc::ef feet,  :iln:  this  case  the  cai)ability  of  the  effect 

by  far  suri>asses  our  ability  as  a  society  to  use  it  for  the  cause. 

ji-  ?¥yzfiate  not-been-ablc  toi exact  fr^z technology  the  zfulliii^isurc:  of  its  capability? 
This  question  of  course  can  be  applied  in  general  terns:  referencing  any  technology,  hat  let*s 
define  the  sc<^  of  this  disciissicni  as  "ihfbrnatioh  technology." 


Through:  eq>irical  reasoning  I  conclude  that  we:  have  failed  to  give  doe  consideration  to  the 
human  elemrat  involved .  1^  have  not  conditioning  or  the  :uscre 

ironically^  zare:  the:  sole: benefactors  of :  te^nical:  inmvations.  As  a:  direct  result  users  seldom 
scrat^  the  surface  in  r^pect  to  the  effective,  efficient  use  of  technology. 

i: :  :iGiy^:  tbis  tmdesirable  whb:sball  we  say   is    r^ponslhle?     Agiiin^  observati^ 

tells  me_the_answer  is:  twofold.  First,  as  data  processing  professionals,  generally  speaking,  we 
^^^_^l^#ted  usen  thraic^  arrogance,  lade  of  effective  cemmunieatibh,  and  involvemeHt  with 
projects  whicA:  consume  inordinate  amounts:  of  time^  We  never  seem  to  get  anytiitng:  done  in 
accordant  with  our  f i^t  projected  time^f tame.  In  fact  it  took  me  twenty  years  to  figure  but 
^ow  to  predictzaccurate3^:theji|ezbfza  caicuiatingzbbw  Ibng  zit 

should  actually  take,  multipying  by  two^  and  then  raising:  to  _the  next  highest  unit  of:measure. 
So  a  project  which  should  logically  take  two  months  will  take  four  years,  •  »  •  and  so  forth. 


And  then  we  have  some  users  who  must  acci*pt  some  of  the  responsibility.  These  are  the  users 
who  are  still  lobki^*  for  a  buttOT  tq^press^  that  will J:ause-*tto  some  miracle^'-the  coaster 
tbiregurgitate  infbrmation^tol  t^^  little  device  is  expected  to  know> 

perh^;»:by  osmosis,  exactly  what  information: is  needed  and  in  what  format.  These  users  have  not 
«y«i  ^ther^  to  iM>tice  that  w  don't  literally  taUc  to  ^It  will  eventually   ccmc  to 

tbat^  but  you  can  be  sure  it  will  have  to  be  a  structured  coherent  conversation; 


So  both  the  providers  and  the  users  have  contributed  to  the  preblqa.  Succinctly  restated, 
providers  have^f ailed  to:  perform:  as:  intercompany  team  players  and  usersihave  been  reluctant  to 
get  involved.  Together,  thc»9e  situations  have  rendered  latent  the  use  of  information  technology. 


This:  is  one  of  those  problems  which  evolved^  as  opposed  to  being  the  result  of:  capriciotis 
acts  on  the  l^rt  of_these  g^^^^*  P^^^^t  originated  in  the  fifties  and  sixties_  when 
niything  ae^nqgisbedz^ithe  isbztheiusersi  :gazed  lin 

awe  at  some  simple  list  that  was  shoved  atitikem.  Co^)iain???:  :No;:  In  those  days  analysts  and 
pix>gruBers_b^  thej:^^  the  work  rorce  so  intimidated  by  the  mere  fact  that  they  could 

"turnzthe  computer  on"  that  the  U5ers:_dared  not: guest ioo  their  logic;  :Further>:  the:: analysts 
conversed  with  tQp  level  management^  Middle  managera  and  those :  involved  at  the  tactical  or 
<^Jitail  level  never  knew  wb^^  expect  tmtil^they  were  the  prgid  oiniers_o|L  a  cogputer  system. 
During  that  period  user  responsibili^  was  confined  to  one  phrase:  **Leam  to  work  with  tbe  new 
system  or  make  a  career  decision!^  Whether  the  systei  ws  effective  or  efficient  ms  beside  the 
point .  Hahagement  had  invested  megabitcks  in  this  coaster,  and  if  it  didn't  work  out  it  was  hot 
going  to  be  the  fault  of  management. 

_  __  ?ujt  ilOTig  alHmt  the  early  seventies  we  finally^caiight  on  to  thc_  fact^that^that_-TC 
rasn^t  working.  :The  computer  profession^  therefore^  set  tfxnit  to  devise  some  structured  plan 
whic^  would  "invite"  :ithe  user  to  Uike  P^zt  in  his  systems  design.  Books  were  written  on  the 
^ubje^-and  ideu  wer^ztbssedzarbimd  for=  several zyean*  ilni^tbe  meantiM:  :thezztecteeiogy  -ra 
changing.so  nqiidly  that  t>y  Uie  ttme  we  figured  out  the  solution^  the  problem  had  changed.  Users 
had  found  mit  d!)but  micixis,  ye^  db^mters  and  ainhed  sbftware^^  Mitd  they  were  charging  off 
inzallzdirections  tp  buyzthese:th^^  8oivezdatA:pr<^iws:Uiat:had:9eemed  to:bog:downziii  :the 
date  processing  department._l:  think:  tliat  se<^etly  we:  D.P.'er?  were  delighted  becacrae  it  grt  some 

users  off  bur  backs,    at  least  until  they   began  asking  ^Mtibns   ^gut   taking   on    to  the 

mainframe*  technically  speaking^  this:did  not  seem  like  a  monumental  reguest>  but  the  associated 
managoent  complexities  were  ssd  still  are  there. 

:  :tb  ev^:begin  to: alleviate :this: situation^:  it  is:  iiq^rative  that  these  two  grbt^s^-the  user 
and  the  provider^-*  get  organixed  in  their  efforts.  The  following  is  a  systematic  approach  wbicli 
is  working  for  mf  brganisatibh,  but  first,  allow  me  to  define  the  "end-user.** 

^e  informatibh  processing  ei^*user  can  be  described  in  several   ways.  _lj    A   remote^  site 
connected  via  somezCommunications  ieUpdzisz  a.  ^uscr^sitc?   with  iiwi^e  zresppnslbilit^ 
Additionally^    locally  connected  (tepartments  utilising  duib  terminals  in  an  on-line  environment 
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f^»Sf*"r  ^^SWterzbr  Blcro  oirners^   nhere  the  equtp«Bt  is  attached  or  unatta<*ed 

ill  St^f^i.^  ""T-  5^"''  aep«rt*«ts  br*^tiens  have  no  equt^enf  It 

all  but  receive  servlc«  froa  the  data  prdceesihg  departint  and  they  too  are  users; 

4„««fiB'=l^^^^"l^^**  W80^tated_trith  each  of  these  conditions  are  so  diverse  they  c^bt  be 
iointly  addressed.  The  remote  users*  responsibilities  historically  have  beeti  def  1^  Sb^ 
Sl'SlJ'^ii*^^^^^^^'  "^^^^  especially  ti«e  i*en  the  prbSli^  intSScbool! 
^^^^^T"^  ^*  Should   clearly  be   spelled   out   via   extract   or  wlttei 

tff^^^f*  ■  ■  ilniinni.  atoss  Mttera  of:    (1)  eqalpiient  iilht^lncT 

if*J2iJ^Sf?'^^i^^"'^''  <3)  cost  of  serricB,  (4)  software  SiS^ce,  "j  sle^e 
of  serrlces,  (6)  coroiications  squipaent  trouble-shbbtiSg  and  maintenance.  schedule 

ibnS^'oh-n^rl'li!!!^*^  f ^  ^  Since  there  is  usually  a  bit  of 

■oney  changing  hands,  ral«  are  draWi  to  idnitor  the  o^enditure. 

A..^^t^^^^J^°^'  ^  use^s-locally  connected~have  responsibilities  whic*   to   i  li^oe 
^Ma^L*^  caa^^jotetiy  addressed^  It  is  in=  these  areas  that  user  responslbilitlls 

?^jairsr^:,Sr^Li^sm^^^^ 


J*"??""  If    page  3r  is  an=attei?>t  to  depict  the  varying  rssponslbilities    of  the 

•1,1^^?^  ja«ree  deterslnm^^^  Questions  ^atlv^  to 

Sfff^^^*^^^^^=P^^^«*«**        ^  delineating  the   ^irld  involveienl 

of  either  data  processing  or  using  depaztoents.  *u»«xTta.Biit 

begin  with  the^eguest  for  servlM  md  answer  the  basic  questions,    we  will  fblidw  a 
path  which  leads  to  the  appropriate  rules  governing  each  situatic^. 

will  S^S^i^T*-^*^"^"*!**  ptoes  your  or^iMtion  have  an  infotSation  center?"  thii 
wlir  be-deter»ined  nainly  by  the  size  of  the  brganltation  or  the  level  of  reliance  oh 
ooivuterired  support.    At:  this  polnt^at  we  to  wt  have  one,    althS  thi   Sllini  ^ 

^WJ^^^^i^^^l  *  -^"i^tion  to  this  concept  is'  to  "rovid?  miio^c^ter 

support  only.  This  is  what  we  are  doing  at  Rinthrop.  f  «  v-i-u-vonputer 

s.l^'l^l!"  if*^*'^?L*^^^"'  ^f  ie,  «B  first  used  iS,the,ye«r  l??6:by  the  IBB  C^tai 
tetf  ^L^f'^P*'^''  ^  IBM  equlpnent.    flhen  it  abved 

Si^i^if?^*SSS^f-4^'i^!!'i*^*"  used:  to   describe   a   n«r^/0^r  lia^on^^^ 

!  if ^  help^both  departaests  equally.    It  evblv^  to  the  caj^t-day^ncept  ^ 
being  a  distributed  processing  or  micro  support  group,  leailng  more  toward  the  u^tbsTto  Dp! 

^^?,Mj^4^^^^^^'r  to  laterject^swe  i»rsOTal  (pinion  at  thii  ^tet  whtA  is 

^^ilf^f^il  ff^^^  ?efl  t&at:this  profe8sion-in£ot»tion  center  specialist-^ld  not 
^  «ast  if data: processing  professionals  had  been  dbiS   ear   3obs.^e   DP  orof^ston 

to  have=s«eo^:speak^in  lanSw  tbS  l^iJi? 
^U^a  H^*J^  ^•='!^*^r*'^  *  ^"^  "^  '«^*^«*  ability  to  speaTaglishj^as  a 
re^lt=?ould-not  wrry  on  a  coherent  conversation  with  i  user.  So  inf bsiatloi  crated  oolved  to 
translate  for  us  iff  the  opposite  directiba—baek  to^the  buians.  toa  don^t  toveto^  ^1  Betl 
^^to  g?|lude  that  pbvlouiit«  converse  irtth  inanl«te  objectTbSy  *l^vSe  fM 
"LS  Isolated  ourselva  into  a  world  of  bits,  bjtM,  i^abytesrgt^e^^TOt  to 
"^^^  and:we  b^an  to  vte/the^  B  1^   a^^4  ^iefi 

i-hi  rr^  ^"♦F^^-^***^  V^'  organtsattop,  the  taterfKe  at  this  point  is  betieS  the  uier  md 
«Z  4^  4  **f  !??4^f^^*  the  request  must  be  analyzed  by  the  user  and  the  DP  department.  At 

any  rate,  it  is  at  this  stage  that  the  des  iny  of  the  request  is  determined.  «-  «.  .  «t 
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tesie  SeSEMAtle  for  DETERMINATiON  OF  tJSER  RESPONSiBitlTY 
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tbcic  SCHEMATIC  FOR  OETEEMIHAtiOR  OF  USER  RESPOMS IB lEITY 


REQUEST  FOB  SERVICES 


NO 


OSER/I.C. 


PRPBLEIL  blllNITIOl 
PROPOSED  SOCUTION 


FEASIBIt  m:  STUB?-  : 
SYSTEMiDEFINITIOM 
FUNCTION 
DATA  EtEWENTS 
CONTRDt 

AUDIT  PROVtSlON 
SEC^MRaiDATldN 


'DOES 
SOLUTION 
SiCTATE  tttDIFRAME ( 
ISTRIBUTED?- 


USER/DP 


PRpBLra  DEFiMtrmi 

PROPOSED  SOLUTION 


Hl^to  ttU  «^^iettfie:£lrrt  iost  l^rtamt  of  the  user  r*spoflsl6111ties  {Figure  2)^ 
It_i?_berezttet_the  problea  should  be  aceusrately  aeflnefl  and  a  propesid  soluttof  d^!  For 
purposes  of  this  pEfssentatlOT  we  sh^W  assuie  that  this  ts  a  r^ueit  lor  S  Spl^^ 

»Kt^.^       X*"  ^  place  to  begin  here  is  with  a  brief    feaslbllltT  study 

dSs^Ii  aS-?S^°!^f^,5»^r5^^°.this^area  one  -ust  get  do«  to  thi^^  Sbtf^SI: 
"Why  does  this  departMot  exist?"  and  "This  departaent  perfbrns  what  functioM?" 

eri^JSr,  ^f/f P*'^=^  **f°  ^«  »wpe  of  the  request  begins  to  energe.  For  d^ta 

"^^1^"  is _t  phase  that  is  prone  to  error.  He  have^a  t^«^  to  iSit  the  solution  to  a 
^tte^^plece  Of  har^  or:^softwirezttat  is  already  in  ecisten«  and  tb "riat^?"  defLI 
^^^15^-- i^*^'-*  ^*^  "P*"*      you  «mt?"  Or,  "Of  this  data!  ^do^^  Seel  tl 

SIS  ""f^^^^^^^A^^        ^  define  the  total  objlctf^e!^^ 

^n^T''^  *^  '"^  to  eraluate.  No  one  sees»  to  loibw  or  r^ober  exactly 
vhat  they  vere  supposed  to  have  accoaplished  in  the  first  place. 

ivi  pis=is  the_arM  that  requires  a  lot  of  input  froB  the  user.    The   prbducl  of 

^^tSf^fJ^^  deterntae  1)  pacRage  or  custeS  programsr  2)  database  or  conventional  file,  or 
3)  distributed  or  iRi?fra»e  processing^.  If  the  user  is  dealing  with  the  DP  departaent  at  this 
point  heirtll,    iwrttli«s  ttan  not,    believe  thathe  Bust  think  md 

^^^itt^n  ?^f^  fiifzibllltyzto  coifflwnlcate.    (This  ha^ipers  anybody's  ability  to 

^11^  fS!^- a_  totally  false  perception  OB  the  part  of  the  user.  Ho»»  do  you  r^y  it? 
S  ^MM  fcf  "^^f^H**  ii-   T^l'i: already  bew  estabitshed  ln  step  one.  Now, 

t «i       S?^\4**v--  lankily?     -But  this  can't  be  doue  Mnually."   Oh  yes  it  can!  It 
It  bonw  a  day  seven  days  a  weeR  but  it  can.^  done  ia^aily!    In   fart,  my 
?^  »  ^i^il  i?,^uslness_p^sslng,  ^lf  It  cannot  be  described  from  a  nanoal  standpoint, 

a^lie.H^  -f^*!-?"^**^:  "'P  «ser  should  net  be  concerned  in  his  desertion 
inllffH?«S"'^'  ^Sf'fK  for  Wltiple:  segnenees   or   annSlog   that   smacte  of 

inefficiency.  Just  describe  the  lanual  process.  It  jftll  be  the  responsibility  of  the  analyst  or 
IC  specialist  to  convert  to  the  technical,  explain  the  options  and  OElst  with  the  dicision. 

Tte  to^jase  eleSents-are^lBportant.  The  user  has  total  responsibility  in  this  area  apart 
iHi^inianS^ir  tracer^ nujbe«  which  v 111  be  a  part  of  the  technical    process.  The 

logical  sequence  of  events  to  establish  the  database  is: 
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1.  Review  the  decisions  to  be  aade  vbicb  were  establisbed  in  step  1.  (Sfstew  definitiooJ 

2*    ReTiev  the  function  vbich   Stist   be   perfoned   *   also   covered    in   step   I*  (Sfsten 
definition) 

3.  CcMpile  a  list  b£  the  inforiation  irhich  is  iandatbrt  to  acxrcwplisb  these  tvb  steps. 


4;  *jM  infomtion  which  would  be  desirable  to  haTe._  On  this  list  a  user  nst  be  alreful. 
Hothinf  shouldzbeiion  thiszlistzthat  does  notzhave  aziiaintenance  aethod  that  is :  zvorJcable.  Data 
that  is  not  properly  waintainad:  is  worse  than  absence  of  data.  Let  ae  share  a  slvpie  fom  with 
you^hich  should  provide  sole  direction  in^aluating  the  user*proposed  data.  (Figure  3)  The 
object  is  to  have  the  user  ooapiete  the  forv.  the  rationale  is  obvious. 


DATA  ILZntHJ  DCTElMZilATXCM 

Approxijucfl 

Lifigc& 

Sourcfl  oif 

Driiioil  Info 

Hftinconancfl 

Scurcft 

Rfl«JKMl«iblfl  FOfttdOA 

(For  NMloctnaoca) 

Figure  3 


-  -  PrbVisiOT^or  cOTtrbl  »^  i^_^9i-^t<i^e.  zi?i3*M^z2^z^o^lz^fcl>*4aoc^^ 

is  a  dual  effort  of:  the  user  and  data  processing;  however^  the  control  design:  is  definitely  the 
responsibilitf  of  tI»_Qser.  Data  processing's  <xntribution _1js  purely  tec^lal.  Control  should 
serve:  to  isolate  pr^essingzi^tPzaanageablezimi^^  resoii£i<m«  z  Control  zshould  enbody 

the  best  aethods  for  error  protectiour  not  allowing  the  error  to  peraeate  the  systcn. 

z: Another z step  in:the:designzstage  ziszzthe:  audit  trail  developient.  fhis^  tobr  Is:  the 
responsibility  of  the  user ,  :  since  it  is  the  user  who  east  answer  the  <7Uestioos  of  auditors. 
Basically,  the  audit  trail  should  serve  to  prove  that  output  is  equal  to  input. 


Mow.  HRITE  IT  DOWK!!  COMMIT  IT  TO  PAPER  FOR  FOTtlRE  REFERENCE.  This  doesn't  9ean  It  is 
etched  in  stone.  Hut  it  does  aeah  that  you  will  start  out  with  an  ORGANIZcI)  effort. 


Once  this  process  is  cofPlete,    r^ponsll>ilitie^  tota  pressing  have 

been: defined^!  tacitly  at:  least.  :tbe  outcoae  of  the  foregoing  will  enable  DP  to  answer  the  next 
S^^^^^n*.  **^^?  this  solution  dictate  sainf raw  or  dmri^  P^oc^fsing?"  jFigure  1)  He  will 
notzaddresszyiezlssues  jj^  naJcing  thiszdeteraiMtibnzbecav^  ztOzzdp 

with  user  roponsibility.  In:  fact,  an:  entire  session  would:  probably  not  be  enough  tiae  to  deal 
with  the  subject  fairly.  At  any  nlte,  depending  on  the  answer  to  this  giiestibh,  the 
responsibilities  vary. 

z::z:  If  Minfraae  processing  ws  the  solutiOT,    w  mrst  further^  systea_  as  either 

on-line  or  batch,    the  two:  aethods   have: :  differing   user:  responsibilities.:  If   we  reconaend 

distriXmted  processing  we  have  sev^        other   decisions   to    aaKe.  Do         have  aiaro^support 

capability?:  z  ls::the  : proposed:  zsys tea  zto  zbe:  attached  tb:zthez  :Baih£ra3Dez  or  is  it  to  be 
free-standing?   Each  answer  leads  to  a  unique  set  of  responsibilities.  (Figure  1) 

You:  will  note:  that  as :  the:  user's  processing  freedon:  increases:  so  does  his  scope:  of 
responsibility.  It's  pretty  stsq>le  for  a  user  when  the  design  is  batch*oriented«  It's  a  whole 
nwz^ballgMez^whehzthe  user:^^^  ::f^?ther^  iwhen  thezmic^:  enters    the:  ptcti^^-withgut 

micro  support  inithe: organization-rusers  bearitheientireiresponsibility^_iT-iS::NQTEWi3RTHY  THAT 
THE  CHOICE  OF  INTEGRATING  A  MICRO  SHOULD  NOT  BE  GIVEN  WTITHOOT  A  MICRO-SUPPORT  GROUP. 
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SITOAtiON  B 
MAIKFRAME  SYSTEM 


SITtJATIOM  n 

KAIKFlAME  StSTEM 
BATCH  MODE 


USER 

1.  TESTIKC 

2.  IMPLEMEmTION 

3.  OFFICE  OReANlZATION 

4.  INFO  RETENTION 

5.  INFO  sEcrom 

6.  PRbCEDORAt  BACKUP 

7.  OFFICE  "CONDITIONtNC 

8.  PRdCEDUm  TRAINHJG 

9.  £RCdW>MIC$ 

10.  CdNtRdtS 

11.  EVALUAtlOK 


PSER 

1.  TESTING 

2.  IMPLlgMENtttlbN 

3.  OFFICE  ORGANIZATION 

4.  INFO  RETENTION 
5-  INFO  SECffRITt 
6.  EVALtJATION 


Figure  4 

ir^i^l^r^  l^hM,  solution  first,    «e  can        that  the  first  six  requir««its  are 

lixllgenous  to  both  on-liiHi  aaa  batch  process  int.  ^^r^  m   mr   general  acDeriehce 

n«i^  are  mcR  as  a  rule  on  it«««  one  through  five,  ^sefs  hav^an  Sca^y  iS?Uy  tritH  on 
zcp  ot  nusDer  six* 

^   _-^t'*^^»*|-a=closer  look  at  situation  A^:  irhlch  requires  the  least  lavblveSeat*   Hhether  it 

"1  in   Paralleltz^tht  final    testing  :of:  the   system   is  tlse 

of  tli|_u|«r       must  provide:  the  data  and  t&e  action.    Ideallf  ,    there  should  be 
Si^s!    -^'^i?^"™'**^*^       '^•^  IS  practice  it  does  not  aivSys   wrk   that  way 

-  te^ltirhatfr:method  :te  use  vba  parallel  operation^  nbt 
«l  !  -  ii"-^^^?^-  ??odom^saiiVling  representative  of  a  predeterSihed  period  of  time.  Prove 
the^system  ^requesting  that  DP  damp  all  files  and  print  all  reports  so  that  they^  caT 
analyzed  l^obably  95*  of  your,probl«s  will  be  located  using  thte^method?  bS  youlS  c^t  on 
l!fe.r"r^^^,^^--  f^^^^  ^^^^l  1=  the  middle  of  your  most  critical  period  perhaps^x^ontSs 
Lf^  "^'  -ast  tafce  mteyer  ieasureszpossiile  to  test   thV  outcome   of  the 

^st«.    Only  users  are  in  a  position  to  determine  whether  the  system  is  functioning  properly  br 

Implaient|^iea,follore=su<xessful  testing     The  iaplasentation  date  is    determined   by  the 
user  and  must  be  closely  monitored  by  the  user- 

Sometimes; i_new  systwi  o^  pi-ocedu^e  will  dictate  a  change  in  the  erganiiatlon  of  a^  5ffice. 
In  some  cases  «its  is  not  ev«  thought  until  the  system  is  in  use.    As  a  result,  sosetimes 

^sr^loT^ffir^r-,^  TS*^  fir"  ^'  "  «ttrely  up  to  the  user  to  tetennlne  when 
fequtrraeStir  "  rewritten   as   a   result    of   procedural    changes   or  functional 

^o  wk3^®.)!*^?2  department^imist  be  aware  of  records  retention  regulrements  aid  make  a  decision  as 
-   "     '^i"-**-^.-^  hard  copy  as  well  as  magnetic  media.  This  sounds  elementary  but  in 
S-n^.ff  is  not  mentioned  until  there  is    a    need    for    "last    year  detail 

s'Se^ffir-ss^-irs^eS':''''''  •  '^'"'^  ^^'^^  °'  '^'^ 
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Security  wtttlfl  a  totch  systra  requires^  the  user  to  protect  all  hard  copy:  data^  Data 
prbSssihg: ensures -proteetlOT  _But  It  gets  a  little  more  involved  a^^  Spy^ 

to  an  onrltne  system.  Let*s  sKlo  the  evaluation  now  and  cover  it  with  the  on-iine  duties. 
(Figure  4) 

Security^  in  an  on-line  or  interactive  node  of  c^ration^  is  a  very  mlsvjiderstpod  area For 
s<MBe  reasra^^  a  tendency  to  thinJc  of  this  in  terms  of  internal  security  only*    While  this 

is^mandatory  to  good  progr(mi^g-poy.eies  md  procedures »  it  is  meant  to  be  a  "last  resort" 
effort  after  all  other  security  measures  have  failed.  These  other  security  measures :  are:  i very 
basic  and  are  the  respcmsibility  of  the  Sli^ly  sign  of  f  terminals  not  being  used.  Keyboan! 

locks  are: Oiere: for  azpurpose.iPassworfSiPrwidez«ero  security  when^hey„are  shared  with  others* 
Millions  of  dollar?  are  spent  each  year:  in:  America  on  security : software:  wheni  just  good  common 
cut  down^cm  vioratibhs  by  about  60%.  Departments  will  be  extremely  lax  ^ut  leaving 
terminals  active  when  they  wouidzbezappalledatja^f^^  drawer: left  ^en^i-Thereiis  no^differehce 
?*^P^  the  format  of  :the  lnfonBatlon.  All  it  taX«  is  a  little  motivation  on  the  part  of 
sbmebne  inside  or  outside  of  your  drgahizatibh  and  you  have  the  potential  for  a  problem. 

Elac^ijrp  is  extroiely  important;  Plan  B  should  be  ready  to  bring  into  play  as  soon  as:  it '3 
determined  that  an  on-line  systaa  is  going  to  be  down  for  a  while.  This  type  of  baclcup 
(procedural!  is  the  total  responsibility  of  the  user. ::Now  it  ma3tb€:that  some  sort  bf-listing 
will  be  needed  a  regularly  scheduled  basis «  The  user  must  communicate  to  the  data  processing 
staff  what  is  heeded  to  be  able  to  carry  on  in  circumstances  such  as  the  described. 

Disaster  baclcup  of  course  is  the  responsibility  of  data  processing.:  This  is,  among  other 
measxares^  retention  of  files,  off-site  file  storage,  off-site  recovery  plans,  etc. 

One  of  the  most  important  aspects  of  new^  systaas  Installation  is  what  i  :  call  office 
"conditionihg."  :this:appeGrs  in:guotes  because, it  is  intangible..  It  has  to  do  :Wlth  the  mental 
acceptance  of  a: new  method  or:  procedure;  It  actv3l3  7:goes:  along  with  office  organization  whic^ 
^e  discussed  relative  to  bate*  systems,  exceptj.»ict  in  a  batch  system  employees  do  not  tend  to 
get  as  *^nt  out  of  sh<^*'  because  their  routiner  are  not  as  i^set. 

The  user  department  head^TO^  determine  whether  the  inputs  or  outputs^  of_  the  new  system 
will  require  more  or  less: manpower^:  :If  zmore:manpoweri_iszthe  ease^  long  beforeiithez_system_  is 
iq;>lemented  a  clearly  defined  position  description  should  be  drawn.:  Any  organizational  changes 
sbouldil^  wll  described  to  and  understood  by  any  current  staff  members.  If  this  is  handled 
correctly,  the  computer:  system: becomes  the  object  toi blame:  f or ithe  confusibn]5L:fHis::kindipf  :er^^ 
will  ensure  dissatisfactidnwtth  the  new  systa.  i  have  witnessed  total  disruption  of  an  entire 
bffice'siactiyitleszbverzthe:pla^^  pf_a_prihter.  It  is  the  respdnslblllty  of  the 

user  depecrtment  bead  to  condition  the  minds  of  the  staff  to  the  new  method  or  procedure. 

Howiaboutiprbceduralztrainl^  often  ©HPloye^s  of    other    departments    call  data 

processing  to  as)C  how  to  perform  a  particular  function  or  how  to: process  ari=unusual^transact^^^^ 
This  should  never  happen.  The  department  head  should  have  written_  the:  procedures  for  euch 
function:  in  ihis/t**^  '^reaIWhethe^: they  are  computerized  or  not.  It  is  ludicrous  to  assume  that 
merely  changing  the  tools  used -to  perform:  the  task  should  maXe  :  another  department  responsible 
for  procedural  guidance.  The  department  head  may  want  to  asK  the  DP  department  to  assist  with 
employees'  technical  training  sessions,  but  the  ultimate  responsibility  lies  with  the  user. 

-  A- lot  has  been  said  about  ergbhomics .  I  thinX  it  was  the  "^rd  of  the  year"  last  year.  The 
year  prior  to  that^  lit  was  "synergy Remeri>erjthatipne?z^ilnzesse^^^  most 
dptimum  blend  of  quality production  and  comfort.  Oser  involvement  _  here  ishould  include:  all 
decisions  inzregardztp^eguipment  location  arrangement  and  height,  office  chair  selection, 

lighting,  etc;  A  terminal  selection^  where  possible,  should  include  a  tilt-base,  ah  adjustable 
keyboard,  and  a  non-glare  screen. 

In  an  on-line  system,  :  since  there:  iszno  manual  interventibh  between  the  data  prigin^tipn 
andjdata  processing,  all^he  input  control  must  be  the  responsibility  of  the  originators. 
Certain:  checks:  can  be  autosatedzsudi  aszmpnetaryzfield  limifes,:eheeklhg  for  proper ^d^  and 
so  forth,  but  the  responsibility:  for  establishing  such  checks  is  still  the  responsibility: of  the 
user.zille  cpiputer  cahhpt  pbsslblf  know  limits  unless  they  are  conveyed  formally  to  the 
processing. center;.  Saw  data  control  should: at :a:Binimumiprpye  thatjwhat::was::ehtered_was^l^^ 
successfully  recorded  and  that  there  were  no  illegal:  entries. :  Proper  handling  of  the  documents 
used  for  input  and  soie  sort  of  computerized  transaction  listing  would  satisfy  this  requirement. 

After  the  system  has  been  in  use  for  several  months,    the  user  and  data   processing,  should 
critique  the  S3pst«.i:^?pU:C^  iliit^:  this- time  that  this  systeri  is  hot  going  to  be  viewe^ 
user  as  "the  crummy. mess  that  data  processing  dusqped  on  ujs."    If    these    procedures    have: -been 
followed,  the  user  has  a  stake  iii  the  development,  too.  This  allows  for  total  objectivity  in  the 
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crttlqae  .because  tiie  erottonal  Issues 
resourcefully. 


are  not  present.  Nov  the  two  departaents  can  expend  energy 


SlilUtXM  0 


 SITUATIOK  Z 

iHTEClATtD  KICRO  Ol 
DISTlUtftED  StStEM  WltH 
I.e.  OR  MICBd  StTPPdKt 


USPdNSIBltltlES 


USER  ~ 

L  PURCBASE 

2.  IMPLEMBrmiOK 

3.  SECURITT  (IK70) 

4.  OFFICE  ORGAHIZAtlOH 

5.  OFFICE  "O^NDITjENINC 

6.  INFO  RETENTlbir 

7.  8ACHJP  (PROCEDORSt) 
B.  EVALOATION 

I.e.,  

1.  EDDCKIION 

2.  TRAINING 

3.  tMSTALLAtlON 

4.  a)MHUNICATIONS 
(TECHNICAL  SUPPORT) 

5.  KAINTE3(ANCE 
SIRRED  


I.  ERCONOHXCS 


DlSTRIlOIfO  OR  HICK) 
FRCE-STAmiC:STSTE» 


RESPOHSUaitlES 


t.  PORCHASE 

2*  XXFLEMEtflATlbll 

3.  SEOTRnT  (INFO) 

4.  OFFICE  ORCANIZXriON 

5.  OFFICE  tORDinDNnC" 

6.  tKFO  Rmvriorr 

8.  EVALOATldii 

%,c. 

1.  EDOCATION 

2.  TRAINING 

3.  INSXAI£ATION 

4.  HAlNtEMANCE 

SHARSl^ 

i*  ER(XlNbHICS 


SITUATION  C 

HlCiO  OR  OISTRIBlffED 
FICE-^ANDINC  SYSTEM 
WiTHdOT  t.C.  OR  HICRb 


RESPONSIBILITIES 


USER 

t.  PURCHASE 

2.  S)UCAtION 

3.  TRAININC 

4.  INSTALLATICnr 
S*  XMPLEMENTATION 

6.  SECURITT 

7.  OFFICE  ORCANIZXnON 

8 .  OFFICE  'tONDrnDNtNC** 

9.  KAOrtENANCE 

16.  ncbw)Mics 

LI.  INFO  RETENTION 

12.  BACKUP  PROCEDURAL 

13.  EVALUATION 


Figure  5 


When  Kicro-coBpute^s  entertsl  the  scene JFlgure  5^  the  responsibility  Issue  beca»e^even  more 
coBRlex.  IiiUilnX^  the  typical  aroroa^^^  was  for  b.P.  to  ignore  PC's  and  nsybe  they  would  go  away. 
So  we  did  and  they  did  not.  Their  existence  in  the  orgahitation  c^ated^  ehti^ly  new  set  of 
problens.    One  of  the  rewoM  should^b^  viewing  the  chart.    (Figure  1)  Back  in 

roundzone  the: feasibility  dialogue  should  have  taJc«i  place  between  the  user  and  DP  as  indicated* 
iRMenfcCT,  _we_are  looking  at  PC's  without  micro-siq^ortzorzan  IC—Situation  C— so  the  dialogue 
had  to  be  between  thezUserzandzDF^izIf  in  fact  the  proble«  could  be  solved  by  the  use  of  a 
Bicro,:  it  should  have  been  :re»aBiended  by  DP,  who  at  tha^  point  would  have  teown  that  the  user 
did  not  need  the  cotpdrate  database  and  that  a  PGzpaekageiwould  do  the  job*  THE  FRGSLSf  WAS  TR?T 
THISzFIPSTzDIM«SE:HEm  So  this  entire  portion  of  the  procedure  ims  circumyentecl 

and  a  PC  showed  up  in  a  user  office.  In  some  cas^  it  sat  thew  forzweekszbecausozwhat  was  sold 
to  th«  as  "friendly"-zaadz-eM^  require  a  little  more  than  a  power  outlet.  Mow 

the  next  thing  that  happened  was  that  the  user  began  to  ask  questions  about  tapping  zlhe 
organization  s  database.  In  the  absence  of  organlted  iicro-suf^rtzthis  caiimot  be  done  without 
jeopardizing  security,  the  potential  for  releasing  data  without  authorization  is  great. 

So  when  we  follow  this  path  arid  select  a  nicrOj  the  user  nust  assumes  th^e  responsibilities 

orzhe/she  is  going  to  be  very  unhappy^  with   the   situation.    As    you   can    see,  there__ls  some 

commonality  with  the  previous  lists,  but  we've  added  P0K:HKEiziDDCATIOH>  m^  (technical  as 
well  as  procedural),  INSTALLAtlOR,  and  HAINtf^ANCE  (hardware  and  software). 

If  the  situation  is  free-standing  with  IC  or  micro  support^  the  user  gets  some  relief,  and 
thezfouradded  response  support    group.    Ergonomics    should    be  a 

shared  responsibility  based  on  expertise  of  the  support  group  and  a  final  decision  by  the  user. 
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— :  -LearBlag  a  sof  twarei^ekagei  is  z  tlpe^ebpsuBlBg  i  las :  end-users iba ve  j  f  ouhd^ou  t .  ^That  ^  is  wfey  - 1 
voaid  recoanend  standardization  if:  a  picro-siq>port  facility  exists^  :It*s:  inpossiliie: :  f or  even 
t bis  group  to  ^ve  a  good  voicing  Knwl^ge  of  all  the  |M&c^ages  that  exist  at  Hinthrop,  for 
i^tance.z::  It  would  seeazto-aezthat:  three  paekagi^  eabhj  pfzthe  P^ulari  office  automation ^  series 
wouid-be  sufficient  for  cost  operations*:  : There  will  always  be  ""non-standard**  situations  which 
need  J^non-stahdard**  solutions ,  hut  if  this  scbeaatic  is  X^ll<>ved,  the  IC  is  well  aware  of  what 
is  needed  and  is  prepared  to  deal  with  any  deviations  froa  the  norn. 


Nheh  the  micro  heeds  tb_be  attached  to  the  maihfraae,  we  have  a  hew  responsibility  for  the 
|C  or  I  support  grcm     i  The:  communications  pr^  addressed .::  these    can:  be:  tedhnical 

probloB:  or  software  problas :  brought  about:  !^  the  need  to  convert  data  from  one  format  to  the 
ptl^er.    Agaih/    the^tis  by    the    IC    or   micro-support    and,    as  in 

situation  Dr  ergonomics  is  a  shared  responsibiiity. 


 V^^^^B^cji    i?i^^f  il_^»d-user  respmsibility  cannot  be  established  wi Wbut  cbhsideratibh 

of  the  very  organizational  structure  itself ,:  and  the  establishment  or  avoidance   of   an    IC  or 
■icro-sopport  must   be   as   administrative   decision.    Next^  throur*i   a  _ joint   effort   of  the 
a^r^riateiDP^rpup :aSSztS:y^      :  ttcz technology. J^:  sel«::ted  which  t^st  acihieveszt 
The  rules  governing  the  responsibilities  of  both  provider  and  user  are  then    determined   by  the 
resulting  situatibh. 
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Fbundatlbhai  for  Success:  Creating  a  Working  Partnership 
with  your  EDP  Auditor 


:-     -    --  by  .   

Paiela  Clem*  Assistant  Ifehager,  EBP  Audits 

and^  ^ 
Mark  Olson j  Director,  User  ebbrdination,  Student  Information  Systems 

Uhiwerstty  of  Southern  Califbrnla 
tos  Angeles,  California  90089 


Introduction 


The  Cause    '86   Hatlbnal   Conference    theme,  "The  Impact  of  Converging 
Informatibh-Tecfanologies'*j  encourages  us  to  consider  the  Impacts,  the 
effects^-    of   the^  dramatic   convergence   of   Systems   advances  and 
technological  accomplishments  we've  seen  in  the  past  few  years.  ttiis 
paper  and   the  argiiments  we:  prbpbse ,  result  from  such  a^  consideration , 
for  th^  authbrs  find  themselves  wbrkihg_bn^a  project  that  was  born  of 
this  saiie   system   advance  and  technological  growth.    As  we  use  fourth 
geaeratibii  system  develbpment  tools,  new  application  design  equijaent^ 
and  the  latest  advances  in  communications  technblbgy,    we   fill  their 
im^ct  liu  many   ways.     With  data  tase  design  "bn  the  fly"  and  screen 
mock-ups  at  the  fingertljjs  (ours  and  the  users! }^traditibnal  design 
models  fall  to  account  Tor  the  dralatic  Im^et  these  tools  have  on  the 
design  and^  development   project,    development  calend^^  are  literally 
cut  in  half ,  and  applicatlbh   programs  -are   prototyped   often  before 
their  functlbiis   are   articulated  entirely!    1^^     are  many  Ifpacts  bf 
this  teehhblbgy  and  bur  focus  here  will  be  directly  on  the  role  bf  the 
EDP  Auditor  and  the   Systems   Development   Team   during   ah    18  month 
prbject  to   design,    code,    test,    convert  and  Install  a  ebiprehenslve 
integrated  Student  Information  Systei.    We  will  suggest  that  with  this 
convergence  of  technology  those  involved  in  systems   development  must 
develop  close   partnerships    to    fbrm   a   tasis    for   success  in  their 
efforts. 


In  the  Hay^  Jg86  issue  of  CAPSE/^l'ECT.  George  Carroll  ^  the  director 
of  the  Center  for  Computer  and  )fimagement=  Services  at  Rutgers^ 
presented  an  argument  for  teamwork  with  EDP  Auditingi  "Cbiputer 
center  managers  should  view  EDP  auditors  as  allies  fihoca^  them 
manage  more  effectively ^  especially  in  _ the  saeea  of  security.  the 
audit  functibh  and  ebmputihg  management  share  the  objective  of 
fbstering  a  reliable,  secure  data  center."  He  are  extending  Hf, 
Carrbll/s  argument-  to  address  system  development  and  audit's  roie  in 
this  function  as  well. 


the  Osnteit 

A  wbrd  about  the  ebhteit  of  tMs  pr^^  the  summer  of  1985,  the 

of  the  University  of  Southern  Calirornla  made  a  key 
administrative   computing   appllcatlbns   wbUld  migrate 

from  the    IBM   mainframe   environment  |0  a  PRIME  Computer  environment i 
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The  university  ^Had  ixperienced  great:  success  with  the  in-hduse 
deVelbpleht:  of  a  finaficial  accduntlhg  systeil  and  a  budget 
adiihistratibh  systei_oh  PRtHE^  and  it  was  decided  that  the  remaining 
adiinistrative  _systMS_  Muld  be  well  served  bh  the  PRlffi_  9955 
coHputers*-  ^ese-  -systems  -tnciude:^  -  Payroii  and-  Personnel; 
ftiuani /Donor  (University  Relations);  and  Student  Systems.  Our  focus 
is  on  the  Student  System  development  project,  Hhich  formally  began  in 
November  of  1985«  The  SIS  (Student  Information  System)  includes  four 
primary  student  administrative  applicatidns:  Admissidns;  Financial 
Aid]  Registration  S  Records^  -ahdzzBursar  Operations.  These 
applications  Kill  run  on  three  PR 1 HE  9955  super-mini  computers  linked 
together  -With   PRJffi's-^  network.  _  communications 

architecture^-  ^e  SiS  supports  a  student  e  about^  27fOOO 

including  wdergradoate,  graduate  and  professional  students.  The 
development  team  was  given  a  m^date  to  bring  up  a  functional  base 
system  by  June  of  1987 • 

The  SIS  development  team  consists  of  a  project  director^  fburi  project 
Ieaders^_bne  _fbr  _each_  bf^  the_  primary  system_areas^  six  full  time 
prograraer  analysts^  tm  ^rt  time-Student  progran  three  member 

User  Coordination  Group^  and  an  administrative  assistant.  The  User 
Coordination  Group,  tlCG,  is  responsible  for  ensuring  that  the  system 
meets  user  expectations,  that  the  user  community  is  closely  involved 
in  the  design  anc!  development  bf  their  system,  and  that  they  are 
trained  in  the  use  of  the  system  when  It  is=ins^^  It  is  thrdugh 
this  group  that  the  partnership  with  the  EOP  Auditbr  was  fbuhded  and 
tbrbu^  Hfaich-the  wb^ 

As  of  this  writing,  tte  project  is  on  target  and  has  been  fully 
supported  by  the  user  conwity.  The  success  to  date  is  due  in  part. 
Re  feel,  to  the  Horking  (»rtnership  established  between  the 
develdiMient  team  and  the  EDP  Auditdr. 


Vheh  the  SIS  develb(»ehtprbject  began Bursar  was 
asked  to   bversee  the  entire  effbr^  "Ibaned**  from  the  Financial 

Services  Office  fbr. the  IS  mohth^prbject*  As  well,  the  .director  of 
the  User  Coordination  Group  was  borrowed  from  the  Admissions  and 
Financial  Aid  Office  where  he  directed  a  distributed  computing 
resource  center.  It  is  Important  to  note  that  this  sharing  of 
resburces  epitomizes  Jthe   uni vers  approach     to     this  system 

develbjpileht  effort.  The  shared  posit ibiis  are  a  result  df  the  schbbl*s 
desire  tb  ehstire  user  pu'ticipatibh,  cbbperatlbhi  ahd  dedicatibh.^ 
Ultimately|--th6-  expectation  is  _  that  _  thrbugh_  _cibse  iibrking 
relationships,  we  will  deliver  a  system  that  ftinctions  weil  and  meets 
user  expectations,  the  (^tnership  with  the  EDP  Auditor  is  grounded 
in  the  very  same  presuppositions  as  those  underlying  the  intimate  user 
invdlvement  in  the  development  project. 

Our  EDP  auditbr^  ahdmbstwithwhbm  I  am  familiar^  has  a  background  in 
date^  processing^  _sys^  analysis^,  and  .prbgrammihg^  Frbm  _the 
beginning  of  the  project^  we  approached  the  developments  e  as-  a 

team;  Early  on  we  addressed  the  part  that  the  auditor  w^  play;  and 
agreed  that  hers  would  not  be  a  passi^^e,  ^look  over  the  shoulder'* 
inspector  role^  rather  her  role  would  be  based  on  (»rtici|^tive 
invdlvement.  Here  iwas  andther  resburce  in  an  envirdnment  bf  very 
scarce  resnurces^  ffe  were  setting  but  oh: ah  18  mbnth  prdjectwith  few 
experienced  PR1HE  prbgraiimers  ^  a  hew  development  tbbl^  and  a  skeptical 
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user  population.  It  was  clear  to  tis  that  _ we.  should  take  fuii 
advantage  of  any  resources  available ^  So  froa  the  very  outset i  our 
EDP: Auditor  was  seen  as_  a  resource^  a  willing  supporter  and 
participant  in  an_aabitioiis  project^  *nd  we  discussed  our  partnership 
in  thtise  very  teras^-  directly,  openly^  and  candidly.  Today^  we  can 
look  back  and  reflect  on  the  wisdpi  of  those  direct  and  open 
discussions,  for  we  have  worked  well  together  knowing  the  roles  we 
were  to  play.  Our  auditor  was  going  to  be  a  resource,  not  a  rat  —  a 
sun»rter,  not  a  S|^. 

ka  indicated   earlier^    our  systeis  de<-3io^e^  is  taking  place 

in  the  aidst  _bf  _a_  convergence  of  technological  advances*  most 
specifically  in  teras  of  software  developient  tools.  We  are  using  ah 
^vanced,  fourth^generation  developient  t<8)lj  called  TOADS  XTbtal 
^^tine  A^lication  Developient  ^stei)  which  has  draiatieally  ctutnged 
our  developient  approach.  in  briefs  we  are  using  an  iterative 
prototyping  lethCKl  that  produces  startling  results,  pd  in  reaarkable 
tipe  fraies.  He  lihiiize  f^ont-end  design  documentation  and 
specification,  and  begin  with  functional  s^^  that  quickly  produce 
data  base  designs  and  J;ransactions  with  fully  operational  screens  in  a 
very  abbreviated  aaount  of  tiie.  This  approach  is  guaranteed  to 
trouble  EDP  auditors!  It  iras  clear  that  we  needed  to  involve  bur 
auditor  if  for  no  other  reason  than  to  ensure  her  feSiliarity  and 
coifbrt  <«ith  this  ^t,  iterative^  prbtbtyping  apprbach  to  systems 
design  and  development.  Our  partnership  secured  her  involvement, 
su{H)ort,  and  understanding^  as  the  following  discussion   will  reveal. 


The  Partnership  from  the  Auditor's  Perspective 


The  internal  audit  deFertaent  at  USC  consists  of  nine  staff  persons 
Of  ttet  number,  there  is  one  adiinistrative  assistant^  a  director,  a 
manager,  thrii  senior  auditors ^  two  auditors,  and  me,  assistant 
manager  of  EDP  audi tSi  In  spite  of  the  title ^  no  one  reports  to  me 
and  for  all  intents  and  purposes,  I  am  EDP  Audit  at  USC.  On  occasion, 
however,  my  colleagues  and  I  work  on  projects  together.  At  this  tlme^ 
1  should  point  out  that  ultimately  both  the  systems  development 
director  and  I  report  to  the  same  F^rsoni  the  senior  vice  president  of 
administration.  Our  EDP  Audit  responsibilities  fall  into  three  major 
areas: 


1 )  %ta  Center  teviews  -  there  are  two  major  data  centers 
and  several  smaller  centers  at  the  university. 

2)  Application  Systems  Reviews  -  as  in  any  brgahlzattbn, 
we  have  payroll,  accounts  payable ^  and  similar  systems. 
Of  course*  as  in  all  universities  and  colleges,  we  also 
have  student  systems  which  need  to  be  audited. 

3)  Systems  Development 


It  is  under  the  third  area  that  ny  involvemeiit  with  my  eblleagiie  ferk 
Olson,  and  the  Student  Information  System  lie?. 

An  auditor's  role.  Very  broadly  speSctng,  is  to  ensure  that  people  and 
systems   are     fuhetibriing     properly,     efficiently,     and      in  a 
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cbntrbl«^cooscibu3  envlrbhiehti  In  _a  systeis  development  audit^  an 
auditor  has  ebhtihuirig  ihvoivesent  throtaghotat  the  systems  deveiopment 
life  cycic. 


The  life  cycle  of  a  system  starts  Rith  an  accepted  idea  and  continues 
through  the  folloRing  phases: 

-  General  systeidesigh  and  hardware  selection 

-  Detailed  system  specifications 

-  Programming  and  testing 

-  System  testing 

-  Gonyersion 

-  System  acceptance  and  user  approval 

-  System  maintenance 


Of  course^  thrbughbut  the  system  development  __life  cycle,  the 
dbcumehtatibh  of  each  phase  plays  ah  extremely  important  role. 


My  invbivement  with  the  SIS  development  team  began  shortly  after  I 
joined  the  University  in  late  1985-  There  was  support  for  audit 
participation  from  both  my  management  and  the  project  managements 
Haying  previously  audited  several  develbpihg  pro jects  at  other 
prganizatibhs,  as    well   m  having  been  a  system^  Ikhew  what 

tb  expect  in  a  development  effort  and  hbw^  I  wanted  _ to  Impact  the 
project.  This  was  the  fir^  time,  however,  ttet  i  was  to^^^  Involved 
with  a  fourth-generation  tool  and  the  speedy  prototyping  that  it 
allowed. 

•^But  what  eiactly  is  the  role  of  an  EDP  auditor  in  systems 
development?"^  other  team  members  were  surely  asking  themselves i  Hark 
huibrbusly  suggested  in  our  initial  abstract^  ^The  EDP_  Auditor: 
Resburce  br   Spy?"   By  idea  had  beeh^resource^ 

should  ah  EfiP  auditor  function  as  a  ^tchdog^  ah  advisor,  consultant, 
designer,  analyst,  a  little  bit  of  each,  or  none  of  the  above?  We 
tend  to  think  that  the  auditor  is  a  little  bit  of  each,  and,  depending 
on  the  project,  and  the  talents  of  the  auditor,  the  mix  bf  functibhs 
can  chan^j  although  the  audi tor  has  to  be  careful  tb  keep  his  or  her 
lndeF«ndence.  In  ah  brgahizatibh  with  several  EDP  auditors^ 
ihdepehdehce  can  be  achieved  by  having  one  audi tor. thvolved  with  the 
develb^ent  process  while  another  audits  the  system  following 
implementation^  At  OSC,  independence  will  be  achieved  by  having  a 
non-EDP  auditor  perform  the  post-implementation  audit. 


My  involvement  with  the  student  system  began  after  the  decision  had 
already  been^  made  tb  gb  ahead  with  the  system  and  to  do  it  bh  PRIME 
cbmputirs.-  Thus ^  audit  had  no  input  as  to  whether  movihgfrom  ah  IBM 
tb  a    PRIME,  envirbhient   was  advahtag^  the  Ohiverslty.  Having 

seen  similar  moves  from  IBM  to-smalle^  and  succeed, 

with  individuals    in  both^  chortling^  "I  told  you  so",  I  was  able 

to  remain  Impartial  even  though  recognizing  the  heavy  bias  towards  the 
PRIME  environment.  Although  I  was  supposed  to  be  a  full-fledged 
memter  of  the  prpject  teaii  I  do  hbt  think  I  was  viewed  as  suchby 
management  until  apprbxiffl^  three  months  latere.  I  did  hot  attend 
meetings^  for  example^^  ih  which  policies  and  systems  requiremehts  were 
discussed  with  the  usergrbups.  That  is  not  tb  say  that  the  exclusion 
was  ah    intentional  slight  or  lack  of  support  on  management's  behalf  - 
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it: Instead  reflected  a  lack  of  understanding  of  Htiat  the  auditor's 
role  cbiild  and  should  be. 

Iffiich  brings  up  the  subject  of  prbbleis  that  auditors  can  and  do  face 
Hhen  attempting  to  becbae  part  bf  the  systeas  developaent  team. 

i)  Politics  and  persbhalities 

Soie  departients  and  users  don't  i«nt  to  be  under  the  scrutiny  bf  an 
auditor  nor  do^  they  feel  that  an  auditor  shbuld  be  involved  in  a 
syst«i  that  hasn't  even  been  iapleaehted^  Bsually^  it  is  very  easy  to 
convince  the  doubters  that  the  proverbial  stitch  in  time  saves  nine, 
or  in  other  irordSi  ccntrbls  desipied  into  the  system  are  cheaper  than 
implementing  them  after  the  fact. 


2)  Time  constraints  ^  other  job  responsibilities  and 
not  being  a  full-time  project  team  member. 


These  items  have  been  lumped  tbgether  because  they  all  have  to  do  Rith 
the  time  factor.  As  mehtibhed  previously^  being  the  only  EDP  auditor 
at  use  means  working  oh  several  projects  concurrently,  in  the  ideal 
world,  there  would  be  two  or  three  other  EDP  auditors  at  USC  alibwing 
me  to  devote  more  time  to  one  project.  However,  many  do  hot  see  audit 
participation  on  a  development  project  as  a  full-time  br  even  50% 
proposition.  While  that  is  not  the  case  at  HSe,  the  aibunt  of  audit 
parttclpation  in  each  project  depends  on  the  nature  of  the  system  and 
the  audit  de{»rtment's  budget. 

3)  Lack  of  expertise  in  all  areas 


I  think  it  can  be  safely  stated  that  abst  EDP  audi tbrs  are  the 
equivalent  of  the  medical  world's  general  practitioners  -  we're  jacks 
P^  *il  trades  and  while  we  can  be  masters  of  some^  it  is  unusual  to  be 
masters  of  all.  So,  just  as  a  SP  cbuid  not  be  expected  to  be  both  a 
brilliant  brain  surgeon  as  well  as  a  sought-after  cardiologist^ 
neither  shbuld  an  EDP  auditor  be  expected  to  b.j  an  expert  in  all  areas 
of  data  processing^  including  hardware,  operating  systems, 
programming,  systems  analysis,  networks^  etc.  as  well  as  the 
application  areas  to  t»  audited.  This  was  my  first  fbray  into  PRIME 
time,  for  example,  laking  me  neessssarily  less  effective  than  had  the 
move  been  made  to  an  IBM  ehvirbrimeht  where  i  have  had  more  experience. 

Lack  of  cdhtrbls  in  bther  areas 

ft  system  can-have  every  possible  control  designed  Iritb  it  and  still 
fail  when  implemented.  the  system  is  not  ah  island  untb  Itself  -  It 
operates  hMd  in  hand  with  its  data  center  and  wit  in  the 

applications  area.  Contfbl  weaknesses  existing  in  either  area  can 
cause  "the  system"  to  fail.  Indeed,  we  are  planning  a  follow-up  audit 
of  our  PRIME  data  center  to  ascertain  that  its  procedures  are  adequate 
to  support  the  student  systems  and  all  others  processed  there*  Our 
audit  program  -will  focus  on  all  data  center  functions  which  naturally 
impact  the  smooth  processing  of  any  system  including  physical  security 
of  the  data  center,  backup  procedures,  disaster  recovery,  development 
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standards,  etc.  ft  follow-up  audit  of  the  PRIME  center  was  sched 
for  **sdietiie**  in  the  future.  However  |  He:  felt  that  with  two  majpr 
systeis  having  been  iepleiented  in  the  past  year ,  in  this  case  payroll 
arid  personnel^  and  aluini  ddhbri  and  with  the  major  addition  of  the 
student_sysfc€«_  bver_^^  t  course,  of  the  next  year,  it  would  be 
advantageous  for  audit  to  ibveup  its  planned  coverage.  In  this  way^ 
we  wiii  ascertain  whetherornot  the  system  will  be  operating  in  a 
control  conscious  environment. 


How  has  EDp  audit  impacted  the  student  infdriatldn  system  prdject? 
Certainly,  the  addition  of  an  auditdr  to  the  development  tean  is  in 
itself  a-Stetemeht  of  management. suppbrt^f  ah  efficient^ 

controlled  system  that  will  »tlsfyuse^  Whether  this 

support  is  consciously  or  subconsciously  perceived  by ^ the  development 
team  and  users  is  really  not  important.  What  is  Important  is  that 
it's  there.  Secpndlyj  it  has  provided  the  team  and  users  with  an 
Independent  sdunding  board  tb  whbm  they  can  express  hopes,  and 
frustratibns.  Thirdly *  at  the  beginning  of- the  prbject^  a  checklist 
was  given  tb  the  team  to  state  what  we  as  EDP  audit  expected  in  a 
development  effbrt  In^  terms  of  deliverables^  dbCMehtatibn^. testings 
security^  etCi    This  in  turn  has  led  to  testi^  as  they  become 

available,  reviewing  documentation  and  timetables,  and^  as  previously 
mentioned,  a  planned  audit  of  the  PRIME  data  centar.  Finally,  we  have 
laid  the  groundwork  for  more  complete  audits  of  both  the  student 
ihfbrmatibn  system  and  the  relevant  user  areas  in  the  future. 

Frbmtbe- standpoint  of  audit  dbcumehtatioh,  the  mbst  impbrtaht  thing 
to  remember  Is  to  keep  everything  produced -b^  the  project  team.  Wellj 
perhaps  for  audit  purposes »  that  is  a  bit  too  much i  What  we  have  done 
is  to  keep  a  chronological  file  of  all  memos,  file  descriptions, 
systems  overviews,  and  user  documentation  that  have  been  distributed. 
In  additibni  the  results  df_  all  tests  perfdrmed  dn  the  system  have 
been  filed  intb  wbrkpapers.  After  a  pfdblem  has  been  ehcduntered  and 
discussed  with  the  appropriate  project  team  member,  a  tickler  file  is 
set  up  to  ensure  that  the  errbr  has  been  cbrrected. 

It  is  hoped  that  with  the  majority  of  other  projects  put  tto^  more 
time  will  bo  available  to  spend  on  the  student  system,  time  will  also 
be  dedicated  td  an  in-depth  study  bf  TOADS,  the  advanced, 
fburth-geheratidn  develdpment  tbdl  which  has  sd  impacted  the 
develbpment  process «  This  wlll^  bf  cbursei  assist  us  in  the  audit  bf 
systems  tb  be  develbped  bh  the  PRIFffis  in  the  future. 


Approximately  six  months  following  implementation  of  the  final  segment 
df  the  SIS,  or  two  years  after  bay  j  of  the  project,  internal  audit 
will  begin  auditing  the  systems  in  their  respective  user  areas.  The 
insight  iny  fellow  audltbrs  will  gain  f rdtn  dtir  partlcipatidh  in  the 
development  will  facilitate  their  reviews,  and  hopefully  shorten  the 
number  of  budgeted  hours  per  audit. 

tying  in  the  theme  of  "the  impact  of  converging  technbiogtes"  EDP 
audit  participation  in  development  projects,  it  can  certainly  be 
stated  that  we  are  as  constantly  impacted  by  the  converging 
techndlbgies  as  are  dur  cdlleagues  in  the  data  prdcesslng  wdrld.  At 
USC^  this    impact    is    manifested  in  the  willingness  df  a  prbject  team 
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and  audit  departaent  to  sBare  their ^ M  in  order 

to  develop  a  student  systei  second  to  none^ 


VUH  thorough  ahd^  cbaprefaenst  attention  to  the  lariy  phases  of  a 
design  and  deweiop«entefforti  we  feel  the  partnership  has  enabled  us 
to  build  -a  solid  foundation  for  the  new  SIS.  The  Internal  Audit 
Bepartaent  feels  very  positive  about  the  deslpi^.  security^  and  control 

issues  being   addressed    in  the   systea,    because   we   have    in  fact 

(artlcli»ted  In  the  develbpaeht  effort  as  a  teaa  ieaber. 


The  Partnership  frba  the^Systea  Development  Director's  Perspective 

The  ?success"  we  refer  to  in  the  title  of  bur  prMehtation  has  a 
specific  aeaning  m  this  context,  ffe  will  succeed  only  if  the  SIS 
project  provides  a  miy^  functlbhal^  integrated^  bMe  s^  within 
our  18  aonth  tlaetable.  The  systea  aust  be  a  responsive,  reliable^ 
and  secure  aw>licatlbh  solutlbh  to  our  user  inforaation  processing 
needs  and  expectations.  He  refer  to  "foundations'*  in  the  title 
because  only  thbse  are  in  place  today,  though  certainly  mbre  than  half 
the  project  is  coapie ted.  Only  when  it  is  finished  will  we  be  able  tb 
know  whether  we've  succeeded  or  not.  The  final  success  will  rest  bn 
the  systems'  security,  reliability »  efficlehcy^  and  integrity ,  and  on 
the  user  coaaunlty's  acceptance  and  support^  Froa  my  perspective, 
faced  with  limited  technical  resources,  and  charged  with  securing  usfr 
support,  gaining  EDP  audit  endorsement  was  a  key  step.  Gaining  EDP 
technical  work  and  review  was  a  coup I 


If  the   users  are  aware  that  the  systems  develbpaeht  group  meets  every 
other  week  with  the  EDP  auditor,  and  that  the  auditor  attends  ail  key 
committee  meetings,    they  gain  a  confidence  in  the  project.    I  look  at 
the  "iaage"  issues  aibhg  with  the  technical   ones,   and   have  learned 
that  the  user  coaaunity  takes  cbafort  in  knowing  that  the  audit  office 
is  Closely   invblved   in   the  deveiopaeht  work.    Perceptions  cannot  be 
Ignored,  and  wfe  have  built  an  open  and  responsive   systea  develbpaeht 
atabs^ere  that   carefully   keeps    the  users  inforied  eihd  eld'- -j  tb  tJ^e 
prbjecti    Their  sense  of  our   professional    pride   and    iutegi  ty 
given  even    thea  a   belier  that  we  can  aeebipllsh  b  ir  wbltl^  gofci. 
that  we'll  succeed.    Ife  doubt  we'll  succeed   ti*  we   don't   hav  tb^;. 
belief  well  «*:?uredi  this  fbuhdatlbh  laldi 

Particular  ezaaples   of  the  auditor's  work   on   the   project  iSouId 
provide  both  specificity  and  direction  for  others  atteapting  to   bi  fid 
partnerships  with  auditors.     When  awslicatioh   fuhetibns  rjr ^  f  rat 
requested  by  the  user  representatives,    the   Hser   ebbrdlnatlcr  ti 
provides  quick   write-ups  and  dbcuientatlbn  that  takes  varying 
Soaetiaes  notes  and  questions  resulting  frba  a-aeeting  fora  the 
design  docuaents,     Rhatever  _the_  case,^  we   place  a  preaiui  on  qi-. 
res^hse  tlae  with  notes  and  alnutes  to  meetings,  with ^  our   wrlto-  :'L 
of  what   we   think  we  J  re-  bearing   the   users  asking  for.    He  in  fi^r 
eatpect  quick  response  froB  the  users,  and  in  very  little  tlae,  we  a^e 
looking  at  screen  prototypes  and  transact ion  processes  thf '  pahlpulafce 
test  data.     The   processes  are  docuaeh ted  with  fairly  fbrttil  "procesa 
overview^"  that  describe  their  functibhailty  and  use^  and  put  on  tea', 
systei  lenus   that   are  accessed   by   the   users  and  the  EDP  Auditor 
Through  frequent  meetings  with  the  auditor,  we  review  these  processes 
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as  they  aove  throagh  the  test  stages. 


the  TOADS  developaent  tool  provides  ■enu-driven  traimctlons  to 
display  various  test  screens  as  they  are  being  developed.  J9e  have 
given  dur_  auditor  ah  account  on  the  test  ediputer^  wlth_acees3  to  all 
of  the  test  systeiSA_  Regularly^  she  logs  onto  the  systei  and_  revtei^ 
the  prototype  screens  and  trcm»ctio^  they  are  being  built.  Often 
owBeettngs_  Kill   §ddr ess  1^^  when  these  test  screens  were 

revlened^   Siouid  chan^  necessary^    we    review   thei   with  the 

primary  user  representatives,  and  inpleient  then  accordingly.  The 
iterative  develo{aient  process  includes  the  auditor  in  the  loop. 


Systea  arid  user  docuiehtatidn  aust  be  audited  In  this  develb^ent 
process  as   well  ^    and   we-have-iad  of_our  specific  t»ks  lS 

the  projects-  fts-0t2r  process  go  into  the  test  system ,  they  are 
accoapanled  by  on-line  help  documentation  designed  to  provide  user 
support  and  assistance,  the  auditor  reviews  these  help  documents  to 
ensure  that  they  provide  clear,  direct,  an^i  succinct  support  Tor  the 
processes  documented.  Process  pverviews  and  other  technical  ddcuiiiehts 
are  also  r eviewed  on  a  regular  basis.  In  iSMy  ways^  our  auditor  Is 
bur  "test"  audiehee  for  the  written  dbcumentatlon,^ 
her  ability  to  understand  a^  language  and  terns    used  in 

the  documentation.  Her  comments  inform  later  efforts  .  :  these  system 
narratives. 


A  major  area  of  concern  at  USC,  and  certainly  all  schbblsi  centers  oh 
the  security  systems  prbtectihg: the  data  base ^  and  restraining  access 
to  the  files*.  We  rely  on  bur  EDP_audltbr  to  revlew_M^  data  .security 
approaches,  as  well_  as  the  physical  security  aspep^  the  center^ 
He  ask  our  au^  to  help  us  find  "holes"  In  the  security,  and  with 
her-teckground  in_  computing,  she  has  proven  to  be  very  successful  at 
finding  logical  and  technical  weaknesses  in  the  system.  As^these  are 
encountered,  they  are  docuaehted3  logged,  and  addressed.  Some  ibhths 
ago,  we  found  Just  how  Valuable  this  '•Mlent"  audit  is^^ 
key  system   lenus  included  a  sub-^mehu  for  I^ 

We  did  hot  r^llze  that  the  sttb^aeh^^  properly  tied  to 

the  TOcurlty  system,  and  our   auditor's   review   did  we 

catch  the  error,  (the  project  leader  for  the  bursar's  system  i^  glad 
we  caught  It  too^  as  we  might  have  run  a  month-end  prpc§ss  in  the 
middle  of  the  month!)  3o  our  auditor  is  working  on  the  SIS  project 
even  when  she's  not  in  a  meeting  with  us  and  the  users. 

Credibility  during,  the   development  _p^  from   only  a  few 

sources^  frdi-use^  response    to    their  expressed 

needs,  and  from  users  getting  they  ask  for.  We've  mentioned  that 
we  put  a  premium  on  getting  quick  turnaround  on  system  documentation, 
process  prototypes,    and   other   user   requests.  can   only  keep 

credibility  when  we  can  demonstrate  that  we  meet  the  dates  scheduled 
on  our  master  development  calendar >  and  h  again  bur  EDP  .Auditor 
plays  a   key   rble._  Our  auditor  makes_  to  the 

status  of_ projects  oh- the  calendar,  and-She  Insists  that  we  nbtii^  her 
of  any  changes  or  updates^  this  document.  As  a  partner  in  the 
proJect,_she  Is  as  concerned  as  the  rest  of  the  development  group  thit 
we  hit  the  deadlines  and  delivery  dates  scheduled  on  the  calendar.  To 
date,  weLve  been  leetlng  these  datesi  and  credit  does  go  to  our 
auditor  Tor  her  assistance  in  reminding  us  of   bur    cbmiltnehts.  One 
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refiard  is  a  strong  credlblilty  level  aaongst  odr  user  population. 

Finaiiy,  it   sas   lipbrtant   for   our   entire   project    to  support  diir 
partnership  wltfi  ESP  Sudlt.    Our  aechanlsi  for  accoipllsfilng  this  goal 
was  through  direct  coiaunlcatlon  between  the  design  imd  programming 
f^^T^  J?®   Oser   Coordination   Group,  and  the  user  coimuhity,  and  the 
EBP_Audltor.    Again,  meetings  with  the  entire  staff  help  here,  but  the 
most  success  came  from  another  soureei   With   the   shared  development 
systems,  and    the  ease   of  reviewing   screens  and    transactions  In 
progress,  our  auditor  has  been  able  to   stay   current   on   the  design 
g-ogress,  and    to   review  screens  In  a  timely  and  cooperative  manner. 
The  analysts  have  come  to  see  the  auditor  as  one  more  "pair   of  eyes" 
to  look  for  bugn  and  to  test  functionality.    Indeed^  after  the  initial 
hesitancy  on   the   part   of  the  programiihg  staff,  we*ve  experienced  a 
climate  of  c  operation  and  enthuslastie  shatrihg  of  code,  screens,  and 
»H«*fl.3  on  solutions  to  specific  problems. 


ve  attempted  to  describe  our  approach  to  biilldt^^  a  working  team 
-  -^he  EDP  Auiltor  and  the  System  Devslopment  group.  Through 
r^'gcJarly  su.eduled  meetings  we  build  user  credibility  and  ensure 
te.awork^  IHrough  careful  audit  review  of  system  transactions  wp  «?alh 
addltlona.1  resources  and  technical  analysis  support  during  he 
development  process,  not  after  the  fact.  Wl\h  security  scrutiny  we 
ensure  the  integrity  of  the  system,  and  with  calendar  mohltorihg  we 
assure  timely  _ delivery  of  system  modules.  And  with  coordination  and 
cooperation  between  audit  and  the  programmers  and  analysts,  we  trulv 
build  a  foundation  for  teamwork. 

We  are  very  sensitive  to  issues  of  a^politlcal  nature  and  we  attack 
them  directly^  with  candor  and  open  communication.  We  recognize  our 
limited  resources  _and  the  constraints  of  time,  and  through  such 
awareness  are  better  able  to  accomplish  our  goals.  We  document  and 
record  our  activities  and  thus  can  review  and  evaluate  our  progress, 
making  ad Jus tments  where  necessary ,  as  we  proceed  with  the  project . 
As  George  Carroll  commented^  "ah  opeh^  honest  approach  will  serve  best 
In  the  long  run  because  In  ah  audit  situation  It  Is  vital  to  nalntaln 
credibility."  We  have  gained  a  high  level  of  credibility,  and  that 
belief  and  support,  from  both  the  users  and  the  develbpaierit  staff,  are 
fundamental  to  the  success  of  our  endeavour. 
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ABSTRACT 

The  appl ication  of  electronic  techhblbgy  to  library 
operations  over  the  past  fifteen  years  _has  heightened 
the  frequency  of  change. at  exponential  rates.  There  are 
more  ihhbvat ions  which  are  introduced  and  which  must  be 
accepted  within,  institutions^  This  environ -ent  raises 
new  expectations  and  new  needs  in  personnel  luanagement  - 
-including  but  not  limited  to^  a  redesign  of  the  Rind 
and  content  of  existing  staff  develbpmeht  programs  to 
ensure  skill  and  competency  in_  new  technbibgicai 
applicatibhs.  The  escalated.  rate_bf  change  requires  a 
cbrrespbhding  change  in  staff  traini ng  and  retraining, 
oriented  away  from  individual  needs  and  towards  institu- 
tional need.  One  solution  is  proposed  which  demands  top 
administrative  support  and  rout ihizatidh  of  irihbvatibns. 
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ft  MQDEfc  FOR  MANDATING  TRAINING  POLICY  CHANGES 


The  rapid  growth  of    electrdhic     techriblogy     in  the 
past  two  decades  presents  universities  w  the 
first  major  trahsfbnmatidh  in_the  transmission 
and  storage  of  ideas  and  information  since  the 
introduction  j3f  printing  in  fifteenth-century 
Italy  and  Germany.     It  is  an  absolutely  shattering 
development^  requiring  rethink ing  for  nearly  every 
aspect  of  higher  education  ^i). 

From  the  perspective  of  almost  any  type  part  of  a  college 
dir  University  in  North  America^  Keller  is  highly  accurate. 
Further ,  there  is  general  acceptance  of  Naisbitt's  declarations 
in  1994  that  Ci)  the  industrial  age  has  ended^  (ii)  the  informa- 
tion age  has  begun  and  (iii)  industrial  cdmrnodities  have  been 
surpassed  by  information  as  the  nation's  number  one  product  (2). 

As  a  result  of  this  hew  emphasisr  managers  _of  major  respon- 
sibility centers  can  ant icipate_  new,  greater,  and  different 
demands  at  their  institutions  for  rapid  access  to  information; 
demands  which  heretofore,  did  not  exceed  the  ability  of  the 
institutionto  respond.  With  the  application  of  information 
control  technology  however,  constant  change  has  been  introduced 
as  a  more  signi ficant  factor  in  the_  management  equation.  To 
illustrate,^  it  has  been  said  that  if  we  could  define  a  "unit  of 
change"  and  thenjlieasure  how  long  it  takes  fbr_  that  unit  to 
bccur^  we  would  find  that  in  19D0  it  took  ten  y-ars;  in  1950,  one 
year;  in  1976^,  one  month;  and  in  1980,  only  one  day  for  that  same 
unit  of  change  to  occur  (3) •  Although  our  experience  has  been 
with  libraries  in  particular,  the  present  influx  of  on-line 
systems  for  organizing ,  storing  and  disseminating  information  is 
no  longer  unique  in  universities.  In  almost  every  responsibility 
center  the  present  emphasis  on  introducing  technology  is  but  a 
precursor  for  cohtihuihg.  change  in  procedures,  systems  and 
services,  While_the  experiences  and  the  model  presented  fere  are 
derived  n  primarily  from  libraries,  it  is  applicable  to  any 
responsibility  center  in  a  college  or  univerisity  that  is 
undergoing  rapid  technological  change. 

The  Pace  of  Change 

Librarians  and  other  information  specialists  may  look  upon 
the  present  as  turbulent  technological  times  -  times  when  it  is 
admittedly  difficult  to  maintain  one's  bearings,  make  decisions^ 
and  manage.  While  it  may  appear  that  techhdlbgical  evolution  is 
more  rapid  today  than  in  the  past^  an  historical  perspective 
indicates  that,  change  always  comes  about  in  dramatic  bursts  (4)^ 
It  is  also. comforting  to  know  that  bursts  of  change  in  a  given 
area  generally  _run  their^  course  in  approximately  50  years, 
followed  by  a  period  of  stability.  If  this  theory  holds  for 
libraries,  the  beginning  of  the  next  century  should  see  a  more 
stable  state  for  the  most  advanced  information  systems.  Drucker 
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In^ovati^H     i£    t'^^^^l^^  ^^^"^     ""^"^^  required  when 

krt^wTp^iS  ii^  knowiedge^.based  and  depends  on  many  kinds  of 
Knowiedge_  (5).,  If  and  when  an  application  transcends  this 
period.  It  becomes  a  paradigm  that  captures  the  essence  of  the 
technology  and  provides  a  sound  solution  to  the  problem  it 
be  ^Ihn  f^^'^fff  •  If. therefore,  innovation  and  changi  can 
be  shown  to  follow  relatively  predictable  patterns,  it  is 
possible^to  establish  reliable  bearings  on  the  present  and  to 
c?itf.%i     ?H  P'^^di^tidn,     than,  should  serve  as  2 

^H^MiS  *  to  library  management.  Further,  library  management 
Should  place  more  emphasis  on  recognizing  tnat: 

1.  Any    new     information    systems    product     takes    time  to 
engineer*  and  if  managers  are  attentive  and  Ibdfeihg  in 
the  right  direction,  there  is  sufficient  time  to  prepare 
staff  and    plan    operations     for    technology    under  deve- 
lopment? 

2.  New^     successful     information    control     innovations  will 
become  more  predictable;  and 

3.  Paradigros  should  be  watched  for  and  identified,  as  they 
signal  the  turning  po:  t  towards  stability. 


The  Current  Environment 

--^^•^S®  library  systems  are_  labor     intensive    and     it     is  the 
staff  (clerical,     technical  and    professional)   in  these  organiza- 
tions who  are  headed  into  an  era  of  evolutionary  ehange55  in  their 
work  place^  (6)_^  Over  the    past  fifteen  years  a  large  number  of 
libraries  have  had  a  taste  of  innovative  technological  chanaes  in 
information    systems,    mostly    through     (i)  coin  operated  copyinq 
machines,   '11)  devices  for  facsimile  transmission,     (iii)  syStems 
tor_  digital     image    enhancement,     (iv)  electronic  databases,  iv) 
online  catalogs*   (vi)  disk  oriented  image     storage  and  retrieval, 
(Vll)  multimedia  learning  systems,  and  (viii)  microcomputers  with 
telecommunications  capacity.     Because    these  changes    were  intro- 
duced relatively    slowly,  a  library's  staff  was  able  to  adapt  and 
learn  new  systems    at    a     fairly    leisurely    pace.        Those  staff 
members  _who    could    not    be     trained    to  use  these  systems  could 
usually  be  accr^'-.-nddated  elsewhere  in  the  library,  with    jobs  that 
were  less  teChholbgieally  dependent. 

^  _  The  future  wiU_probably  not  permit  libraries  the  luxury  of 
having  staff  who  cannot  use  new  technology  effectively*  At  the 
same  time,  libraries  will  be  CdhCehtratingbh  preserving  th- 
traditional  parts  of  their  CbUections^  while  adapting  to  i 
quicker  rate  of  change  in  new  infbnnai;ion  systems.  With  micrc- 
computers,: electronic  publishing^  compact  disk  technology,  ihd 
videotext  technology  emerging  in  the  information  business  at  the 
same  time  that  libraries  are  installing  fully  integrated  on-line 
systems*  It  is  easy  to  foresee  that  the  rate  of  change  in  library 
operations  will    escalate.        Thus,     Work-flow,     assignments,  and 


ERIC 


264 


organizational  structures  in  libraries  have  already  begun  to 
alter  with  increasing  frequency.  As  a  result^  staff  will  need  to 
be  trained  and  retrained  itidre  dfteil  than  ever  before. 


B''  most  standard  definitions^  staff  development  is  oriented 
to  on-the-job  performance.  Its  goal  is  to  improve  the  perfor- 
mance of  both  the  individual  and  the  inst  i  tut  ion  and  i  t  is 
typically  viewed  as  obligatory  oh  the  part  of  the  iristi tut ibhi 
e6ntinuing_educatibn/prbf ^  , 
places  more  emphasis  on  an  ind ividual ' s  personal  and  professional 
growth  rather  than  on  job  skills.  It  is  therefore  viewed  «^  an 
activity  requiring  only  partial  institutional  support.  While 
librailes  have  paid  some  attention  to  the  need  for  staff  dovclbn- 
merit  arid  training  iri  the  past^  it  has  mostly  been  r'ro":  the 
perspective  of  ah  individual  Vs  develbpraerit  r  arid  riot  £rcr.  th<3 
point  bf  view  of  the  library  brgariizat ion  and  its  future  r^ouite- 
ments^         In     future     the     latter  must  be  given  considerably  vire 


Ideally^  staff  development  and  training  should  be  a  systema- 
tic attempt     tb  harmonize     individuals-   interests  arid  wishes  with 
the  fbrthcbmirig  requiremerits  of     the     ibotitut ibri     iri    which  they 
wbrk  (7J»     Iri  the  early  severities^  K<*ser  ribted  that  "There  has 
been^  practically  -hb_  literature  apparently    only  limited 

recognition  of  the  desirability  of  such  a  systemic  approach  to 
the  problem  in  America ' s  large  libraries"  C8) .  Ten  years  later 
pnly  modest  gains  appear  to  have  been  made  according  to  a  1982 
survey  by  the  Assv ciation  of  Research  Libraries  (9).  Aithdugh 
libraries  arid  their:  parerit  iristitUtibris  were  assUmirig  greater 
respbrisibility  fbr  plaririirig>  ericburagirig  and  facilitatirig  prog- 
rams>  mbst  _bf  the__effbrts  appeared  tb_fbcus  bh  individual 
opportunities r  rather_  than  total  brganizatibhai  requirements. 
Most  also  still  appeared  to  be  addressing  only  continuing 
educational  opportunities  for  individual  growthf  lacking  a 
fraraewbrk  for  growth  arid  the  most  efficierit  use  of  iristi tutibrial 
resources  tbmeet  brgariizat ibrial  rieeds. 

  Qbvibusl}'  theri^  there  has  Ibrig  been  a  rieed     fbr  libraries  to 

take  a  more  systematic_apprb  development  and  training 

according  to  expert  observers  of  the  fields  With  automation  and 
new  technology  touching  every  aspect  of  the  operation  of  large 
libraries^  the  need  for  improvements  in  staff  development  and 
trairiirig  has  become  even  more  critical. 

Iricreased  Necessity  fbr  Staff  Bevelbpmerit  arid  Trairitrig 

The  automation  of  library  operations  through  the  use  of  new 
technologies  is  forcinq  libraries  through  a  period  of  turbulent 
change.  The  resulting  organizational  and  operational  changes^ 
such  as  riew  staffing  patterns  and  growing  pressure  to  improve 
productivity r  are:  primarily  respbrisible  for  the  currerit: rieed  to 
extend  staff  knbwledge  arid  skills.       Recerit  fbrecasts     related  tb 
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office  automation  reveal  that: 


1.  Hanagerial>  sales>  and  technical/prof essibnai  jobs  of 
tbe^future  Wiii  require  significantly  different  sfeills 
from  those  of  today,  and  totally  hew  jobs  will  be 
created; 

2.  The  capabilities  of  office  Work  stations  by  the  year 
2000  will  include  voice  input,  access  to  a  multiplicity 
of  remote  data  sources,  and  the  ability  to  serve  as 
personal  filing  systems; 


3.  The  smaller  number  of  clerical  jobs  ii*  in  the  year  2300 
will  demand  considerably  broader  f-espohsibilities  and 
will  require  substantially  greater  skills  in  clerical 
jobs   ...  (10)i 

_While  libraries  are  still  seeking  a  paradigm  in  terms  of 
providing-  access  to  information,  it  will  probably  be  a  user's 
»ork-station  similar  to  the  one  mentibhed  above.  It  is  commonly 
envisioned  that  a  scholar's  work-station  will  be  one  that  (i) 
allows  access  to  the  scholarly  record  regardless  of  location, 
(ii)  allows  mahipulatibhQf_  data  from  various  databases,  tiiij 
follows  a  single  set  of  user  protocols,  and  (iv}  cbhtaihs  ah 
operating_system  with  sufficient  intelligence  tb  improve  bh  its 
own  performance.  This  paradigm  will  free  librarians  and  parapro- 
fessionals  to  turn  their  attention  tb:  the  kind  and  content  of 
the  full  range  of  service  capabilities  made  possible  by  the 
paradigm;  the  mariagemeht  _bf  a  knowledge-based  informatibh 
service;  enhancements  in  service;  and  enhancements  tb  the 
paradigm^  i^neluding  new  requir^.isents  for  systems  crganizatibh 
and  managements 

Given  predictions  ^.hat  users'  foci  and  expertise  will  still 
be  narrow  and  restricted  to  a  single  area  ^bf  study  {albeit  an 
interdisciplinary  bhe) t  librarians  will  be  expected  to  be  able  to 
organize  diverse  data  files  in  customized  fashion,  using  criteria 
dependent  upbh  abstraetibh_and  analogy.  The  techhblbgy  will 
provide  endless  eapabilitios  that  demand  these  new  skill  levels* 
It  will,  in  many  cases,  also  be  in  the  prbcess  of  teaching  hew 
skills^  as  public  access  microcomputers,  fbr  example,  are  used 
in  computer-assisted  instructibh. 

Without  a:  means  tb  maintain  staff-  competency  in  this 
environffiw^nti  a  library  eahnbt  achieve  its  mi  nor  can  it  keep 

p^taff  satisfied  with  their  worki  Staff  development  and  training 
will  increasingly  have  _ to  be  seen  as  one  of  the  vehicles  tb 
bvercbme  resistance  to  inevitable  change. 

:  i^zf?^the  early  seventies  the  factors  that  had  emerged  as 
pointing  to  the  need  for  more  effbrt  in  staff_deveiopraent  and 
training  included ^ economic  constraints  aeebmpanied  by  decreases 
in  staff  in  librariest  by  the  emergence  bf  management  thebry  that 
emphasized  its  Cbst-ef f eetivehess^  and  by  the  growth  of  opportu- 
nities    fbr    continuing    education.     More    recently,     the  lack  bf 
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inobility  in  a  tight  job  market  has  further  stimulated  the  heed 
for  libraries  to  ensure  the  cohtihuihg  evblutibri  of  new  skills  in 
their  staff  -  skills  that  ribrmally  would  otherwise  cbnie  to  ah 
brgahizatibh  through  hew  hireis  (ii)i 


A  Suggested  Solution 

There  do     not  appear  to  be  any  rea.iy-made  formulae  availabl 
fdir     the    development    of    a     systema  :  Lc     staff    development  and 
t  raining  program     in  a     large  reeeeif^.n  library^     Hbwever>  a  study 
b^         _Ii£e  history  bf„inhovatibnr  by  fin     ^l2y  demonstrate 
foui   key     internal  conditions  'novations  becoming  routinized 

are:  specif ie  support  of  the  top  s<iministrat ion  in  an  agency; 
training  practitioners  to  use  the  innovation  as  frequently  as 
possible?  ensuring  that  the  inhdvation  displaces  ah  bid  practice; 
and  having  the  ihhovatibh  operate  effect ively.  The  latter  twb 
factors  are  operatibhal  bhes^  hbt  directly,  related  to  the  topic 
b£  this  papery  The  first  two  however^  are  k-:  tr  our  proposals 
in  fact  it  iS-  difficult  to  envision  that  em.yi^yees  ;an  be 
Htrained  as  frequently  as  possible"  without  strr^c  and  specific 
support  of  the  administration*  Therefore,  the  process  of  moving 
from  a  sporadic^  unrelated  set  bf  activities  to  a  planned  or 
systematic  program  with  clear  objectives  geared  tb  individual  and 
ihst itutibhal  requirements  must  be  approached  not  bhlyih  a 
stepwise  fashion^  but-alsb  ih.a  cbr^^rblled  and  toprrdbwn  manner. 

^  The  fbllbwing  is  ah  outline  6t  how  a  library  system  with 
limited  resources  might  approach  the  problem  -  given  administra- 
tive commitment.  What  is  depicted  is  a  de  elop^  jntal  plan  based 
on  the  roles  of  key  individuals  and  groups  in  the  staff  develop- 
ment process.  The  outline  alsb  provides  sbme  general  guidelines 
(mostly  from  ah  admihistrat ive  perspective)  for  the  planning 
process.  It  assumes  that_  each,  individual  br  grbup-  will  use 
a  basic  systems  analysis  approach  to  piannih  with  respect  to 
defining^  needs  and  objectives^  examining  constraints^  and 
selecting ,  imp ' rmenting ,  evaluating  and  modifying  methods/ac- 
tivities.  The  strategic  roles  for  those  involved  in  the  develop- 
mental plan  (e.g.  library  administration^  training  and  develop- 
ment specialist^  advisory  grbup)  are  recbmihehded  to  be  as 
fbllbwsr         

-^-^  Aditii hi sJLrat ion ^  articulate  short-term  and  long  range  goals; 
provide  an  organizational  view  of  staff  development  needs; 
appoint  a  person  at  a  senior  level  to  take  primary  responsibility 
for  planning^  implemehtihg ^  monitoring?  and  evaluating  the  staff 
development  prbgram.  A  goal  of  the  program  might  be^fbr 
example  tb  develop  a  staff  capable  _bf  initiating  and  accept 
rapid  change^  _ft_  specif  icorgahizatibha?^  object  ive  related  to 
this  goal  couidbe  the  development  of  staff  at  the  prof essional 
and_  paraprof essional  level  with  the  following  skllls/cpmpeten- 
ciess  computer  literacy;  report  and  proposal  writ ihg ;  analysis 
or  problem  solving  (i.e.  defining  problems^  data  cbllectibhr 
data  analysis);  cost/benefit  analysis  and  systems  analysis*  Any 
well  designed  program  should  include  the  use  bf  external  sburces, 
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within  and  btitside  the  organization  -  viz.  library  schobl> 
neighboring  institutions  with  strong  programs,  local  higher- 
education  councils,  and  other  local,  regional  and  national 
organizations  to  which  the  library  system  belongs. 

Training  and  develc?pmeht  specialist;  develop  a  long-range 
plan,  within _  two  years  at  most,  that  is  sensitive  tO:;Organiza- 
tibnal  requirements  _ahd  constraints*  develop  a  PERT,  CPM  or 
plahhirig  chart  tb_es^abiish  time-frame  and  bench-mark  events  for 
develbpihg  a  systematic  program;  develop  program  evaluation 
criteria;  work  on  the  establishment  bf  a  system-wide  advisbry 
committee;  include  all  supervisory  staff  in  the  piahhihg, 
organizing  and  implementatibh  bf  the  program  in  order  for  it  to 
become  an  integral  part  bf  each  uhttrs  bperations  -  i.e.  not  an 
add-on  activity;  develbp  program  policy;  delineate  existing 
library  system  and  institutional  resources  available  tb  suppbrt 
the  program  iBigi  release  time,  travel  support,  funded  research 
programs^  in-hcjuse  publications,  tditiori  refunds,  fbrmal  course 
offerings,  workshop/seminar  registrat ion  support,  etc.);  and 
prepare  proposal?  for  external  funding  of  innovative  programs. 

Ad  V  i  so  r  y /S  t  e  e  f  i  ng  Comiti  i  1 1  e  e ;  a  unit-v?ide  committee  with 
representatives  from  the  staff  and  management,  t^ith  responsibili- 
ty for  advising  the_Deve±cpraent  Specialist  on  time  frame, 
acceptance  of  the_  program  plar,,  policy  guideli!v--s,  resburee 
materials^  and  specific  trair.inq  and  develbprnent  heeds  and 
activities. 

 Sta££;  participate  in  the     prbgrai?;  contribute     to  the  heeds 

analyses;  discuss  institutional  gba+s ;  roquirr^e >ts  and  con- 
straints with  Advisbry  ebmmittee  members,  in  relation  to  personal 
development  needs;  assist  in  preparation  of  training  and  deVelbp- 
iheht  materials;  and  make  recommendations  for, program  imprbvemehti 

Ihstitution;  prov  .la  resource  persbhhel  frbm  other  offices 
such_^as  Human  ResouL'ces,  Affirmative  Action .  ebmputer  and 
information  Systems,  ilties  from    professional  schools,  other 

counseling  personnel  aha  the  Develbpmeht  Office. 

The  many  techniques  that  a  library  can  use  within  a  staff 
development  {jrbgram  are  readily  found  in  articles  or  bob»^s  such 
as  those  by  Weber  (13),  Creth  (14)  and  Rutledge  (15)*  They 
explain  the  utility  of  activities  such  as  jbb  exchanges^  job 
sharing,  and  in-house  seminars  br  WbrkshbpSi  Some  less  common 
techniques  for  an  "in-hoUse"  tjrogram  such  as  assignments  to 
committees  I  the  establishment  bf  a  "buddy"  system  with  library 
and  information  science  faculty;^  and  use  of  t:h«  new  technolbgy 
Itself  all  ijbiht  to  the  need  for  the  planners  of  a  training 
and  develbtjment  program  to  be  creative  and  in  vatiVe  in  their 
thinking^ 


Most  library  systems  aris  currently  living  through  turbulent 
technological  t'-^^es  with  dynamic  effect  on  the  rate  and  nature  bf 
change  in  b^erattbhs.  bue  to  the  process  of  technblogical 
change     in    Rnbwledge-based    applications,     it     is      pbssible  to 
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predict-  the-  nature  of  future_  technological  innovations  in 
libraries  and  to  prepare  staff  and  operations  accordingly ;  we 
thus  see  the  need  for  active  staff  development  programs  for 
existing  staff  and  revised  minimum  requirements  for  new  hires. 
These  are  directly  related  to  the  present  arid  future  reqUiremerits 
of  library  orgariizat ioris  arid  their  irivolvemerit  in  the  development 
of     the     next    paradigm     for     rapid     arid     compreherisive  access  to 

irifbnhatibn.    _     

-  Most  libraries  have  had  experience  with  only  minimal 
levels  of  staff  training  and  development  activities  to  date. 
Future  changes  in  these  organizat ions^  largely  due  to  the  press 
of  new  technology^  will  demand  that  the  top  administrat^e 
levels  iri  library  systems,  must  show  commi tmerit  arid  provide  the 
support  rieeded  to  make  frequerit  trainirig  possible*  While  some 
of  aniristifcutibri'sresburces  must  be  allocated  to  ensuring  that 
an  innovation  functions  effectively  and  becomesl^routinized  part 
of  opprations^  unless  frequent  training  is  ensured^  it  is  highly 
likely  chac  the  innovation  will  fail  to  make  an  impact.  There- 
fore a  more  systematic  and  controlled  approach  is  recommehded* 

This  paper  has  specified  roles  for  key  iridividuals  iri  a 
library  brgariization  that  would  set  them  in  mbtibri  to  art iculate 
a  develbproental  plari  f orstaf f  develbpmerit  arid  training^  The 
deliheatibri  of  these  roles  assures  that  a  standard  systems 
analysis  approach  will  be  used  in  specifying  needs^  constraints^ 
and  options  and  in  implementation.  While  tb " s  approach  may  not 
lend  itself  to  all  environments^  it  may  serve  as  a  guide  post  iri 
libraries  which^  to  date>  have  had  only  limited  or  uricbbrdiriated 
staff  develbpmerit  arid  trairiirig  activities. 
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Telecommunieafions/Networ&iiig 

Tcleconmunicattons/neb^rorkli^  Is  the  fouhdaUbh  for  integratloir^n  our 

campuses.  Including  such  suiyects  as  innovative  hardware  arid  software  sti-ategtes  fOT 
local  multlvendor  area  networks.  Intra-  aivi  iriter-state  cbiriputtrig  rietwoiics,  and 
voice/data  communications. 
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Piantiifig  Model  for  Computing  and  Telecommunications 


Frank  Slaton 

California  State  Umvenity 
SahBeni^ilinb 
Cafifomta 


If  you  are  developing  separate  plans  Tor  computing  and  communications 
networks  you  may  not  be  responsive  to  the  expanding  iieed  Tor  access  to 
today's  inrbrmatibn  resources.  This  paper  describes  a  simple 
micro-based  spreadsheet  model  that  can  help  you  (1)  identify  the  types 
and  quantities  of  computer  aiid  telecbininuhications  resources  Involved, 
(2)  Better  understand  the  relatl  istalps  between  these  resources,  (3) 
Identify  changing  reqitiremeiits,  (4)  Budget  for  multl-vear  growth  of 
your  telecommunicatidns  network  and  (5)  Assure  a  secure  and 
responsive  network. 
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We  are  Being  chaiehged  to  explbre  the  impact  of  convefging  information  technologies;  Oiiir 
reiative  comfort  with  computing  technology  may  keep  us  from  harhessihg  the  full 
telecommunications  jpdwct  out  UnivCTsity  rweds;  Accc»ding  to  Glemdns  and  McFarlan  "To  make 
full  use  of  ffie  ^pbitunitics  that  teiecommunications  presents*  managers  will  n«d  some  help  from 
experts.  Bridging  the  gap  between  specialists  in  telecommunications  technology  and  general 
management  for  purposes  of  strategic  plaimihg  is,  however,  ah  enduring  problem.  Since  general 
managers  are  often  uncomfortable  with  technology,  many  are  unaware  of  new  ^tiohs  the 
teehhblbgy  provides  and  the  ways  in  which  telwommunicatiohs  can  support  strategy;"  ^ 

The  model  described  in  this  paper  was  designed  to  provide  a  comfortable,  yet  meaningful, 
bridge  between  you  and  the  sometimes  confiising  world  of  telecommunicatibhs; 

Some  twenty  years  ago  your  campus  terminal  network  may  have  looked  like  the  diagram  in 
Figiire  1.  A  few  tenninals  were  connected  to  a  host  computer  -  probably  located  miles  away  from 
your  own  campus.  To  link  the  ultimate  ^lifeiatibh  of  work  stations  to  a  wide  Variety  of  host 
computers,  the  data  commuhicatibhs  teehhblbgy  has  brought  us  the  terminology  shown  in  Figure 
2:  To  show  hbw  this  family  bf  data  cbmmunications  equipment  might  be  used  bh  your  campus,  a 
simple  spreadsheet  model  has  beai  developed.  The  model  can  be  implemented  on  any  of  the  many 
popular  spreadsheets  available  for  your  mierb  cbmpUter.  In  Figure  3  yau  will  note  that  the  main 
segments  bf  tiie  spreadsheet  relate  tb  the  three  columns  on  Figure  2.  The  brand  and  model  bf  host 
cbmputers  are  entered  under  Column  A,  etc.  The  spreadsheet  d?ta  can  be  printed  without  grid 
lines  and  column  headings,  and  lines  drawn  in  tb  shbw  the  linkages  (Figure  4). 

Nbw  that  ybu  have  the  model  built,  let's  look  at  ways  it  can  be  used  * )  capitalize  bn  the 
verging  technologies".  Figure  5  lists  21  possible  uses  bf  the  model,  arranged  under  the 
foUowihg  catcgbries:  (1)  Exploring  critical  issues,  (2)  Evaluating  alternatives,  (3)  Incorporating 
hew  tc  hhblbgy,  (4)  Develbping  service  level  agreements,  and  (5)  Ahticipatihg  the  future. 

Exploring  critical  issues.  Ybu  may  haVe  already  identified  issues  that  are  critical  to 
telecbmmuhicatibns  at  ybur  University.  As  an  example,  the  issues  may  ihVblVe:  maintaining 
bn-line  services,  authorizing  access,  accombdatihg  grbwth,  and  CbntroUing  costs.  Let''^.  look  at 
how  the  iiiodel  can  aid  in  Aese  important  areas. 
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Maintaining  on-line  services.  With  your  University  staff  bccoining  more  and  more 
dependent  on  on-line  access,  there  arc  certain  types  of  information  processing  you  may  deem 
particularly  critical  (e.g.,  student  registratioii,  financial  inquiries,  student  labs);  To  miniihizc 
disruption  to  sucfi  processes  flic  model  can  highlight  alternate  routes  that  arc  available  in  the  event 
of  network  failtat  or  pchoiuled  ihteraptibn  for  ihaihtenancc  or  upgrading.  Portions  of  the  model 
Figure  3  (Rows  18,  20  and  25;  Column  L)  shows  the  "TAB"  model  of  wbrfetatibn  being  used  as 
both  ah  asychrohous  terminal  and  as  a  bi-synchronous  tenninal  (by  being  attached  to  a  "Rcncx 
ctlr"  (a  protocol  cdnvcrtbr)^  The  use  of  standard  equipment  may  allow  the  relocation  of 
workstations  during  repairs.  If  you  are  maintaining  your  own  cable  plant,  your  vulnerability  to 
interruption  of  service  my  be  detected  in  the  model.  This  is  particularly  important  if  you  arc  in  a 
thundcrstdrm  area  or  arc  undergoing  cbhs&uctioh. 


Authbrtzing  accc^.  Access  to  central  computing  facilities  from  the  work  stations  is 
authorized  by  one  of  more  of  the  following  cbhtrbls:  (1)  Passwbrd,  (2)  Account  number  (3) 
Hardware  "lock  outs*'  or  (4)  Some  combination  of  the  first  three.  TTic  model  cm  help  idehtij^  the 
controls  in  place,  and  assist  in  security  levie The  switoh  labelled  "MICOM"  in  Figure  3  (Row 
27,  Column  E)  is  an  exarnplc  of  comb:  r  ^ftiwafC/liardware  cbhttol.  The  work  stations 
connected  to  the  MICOM  switch  may  tx^itiictcd  to  certain  pfbccssbrs  by  software  cbntroHcd  at 
the  ebnsole  bf  the  switch.  This  coni^i  of  course  is  only  as  good  as  the  security  of  the  console 
location. 


Accbnunbdaiing  growth.  To  accomodate  growth,  the  model  can  show  the 
a^mmunications  hardwi^'s  expansibh  capability.  MbdatariQr  may  allow  adffitional  cabinete  to  be 
added,  given  that  you  have  the  floor  spacij  aiid  can  stand  any  de^-aded  response  time  that  might 
result.  The  mode]  in  Figure  3  (Rows  12,  27;  Columns  B  -  D)  shows  that  the  processor  on  flic 
CYBH^  scries  €PU*s  can  be  expanded  by  adding  additional  ports.  Although  flic  asj^chionous  and 
bi-synchronbus  ports  are  show  as  being  in  separate  prbcesseNTS,  tiicy  are  actually  in  a  single 
cabinet,  and  the  asynchronous/bi-synchronous  mix  can  be  changed  by  simply  changing  boards. 

Cdntrbiliiig  costs.  The  first  st^  in  cbhtrblKhg  cbsts  is  fchbwihg  the  cbmponents  of  costs 
which  the  model  can  identify.  Costs  may  be  compared  for  alternate  workstatibn/rietwbrk 
configurations.  Once  this  is  Imown,  jpians  and  budgets  can  be  developed.  The  model  can  help  you 
develbp  the  project  tmplemehtatibh  plan;  Segimhtihg  contracted  and  ih-house  maihtehance  is  aided 
by  the  model. 
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Evaluating  alternatives.  Management  often  has  to  choose  between  alternate  funding 
sources.  Many  of  these  sources  are  providing  single-year  funding  which  favors  purchasing. 
Contrast  this  with  the  changing  technology  that  may  favor  leasing.  Gonsider  a  typical  equipment 
lease  con  tract  that  has  a  purchase  bptibh  in  it  Figure  3  (Rows  6  -  12,  Gblumris  J  -  M)  shows  a 
typical  327d-typc  configuration  of  controllers  and  displays  (connected  printers  are  not  shown).  If 
you  exercised  the  purchase  option  to  purchase  some  previously  leased  equipment,  this  model  may 
help  you  decide  which  devices  you  would  purchase.  With  cbritrbller  technology  changing,  you 
may  opt  vo  only  purchase  the  displays. 


TTie  model  can  help  ybu  cbmpute  the  cbsts  of  providing  access  tb  different  categories  of 
users  -  students,  faculty,  administrators  (Figure  3^  Column  N).  The  needs  and  access  patterns  of 
the  different  categories  of  users  may  justify  different  contention  ratios  as  well  as  different  access 
speeds^ 

Incorporating  new  technology.  The  model  can  illusd'ate  the  opportunities  provided  By 
ihcbrpbratihg  hew  technology;  Software  at  the  master  statibh  bf  a  LAN  can  hbw  allow 
asynchrbribus  terminals  tb  access  host  computers  bi-syrichfdridusly.  A  bi-synchronous  controller 
liiay  now  be  augmentiai  with  a  local  processor  to  provide  office  automation  type  functions  from 
existing  work  stations  without  tying  up  the  host 

Developing  service  level  agreements.  The  model  will  help  in^our  defihihg  and 
hegotiatihg  service  level  agreements.  If  your  only  seivice  is  ^bvidihg  "utiHty  cbmpahy*'  type 
access,  the  model  can  illustrate  the  access  routes  (buildings  and  departments  served).  If  you  ate 
providing  the  *  Wormation  center'*  type  services^  the  model  could  be  a  visual  aid  during  consulting 
and  training,  a  control  sheet  during  project  rhahagement  of  installafiohs  and  help  you  group  lifce 
workstations  when  "negotiating*'  maihtehahce  service  a^wmehts. 

Anticipating  the  future.  The  model  comes  in  handy  when  forecasting  ffie  impact  of 
technological  changes.  Additional  off-campus  access,  including  voice  mail,  cbuld  be  an  added 
service  bf  the  switch  fuhctibn.  Witfi  mbrc  and  itlbre  tcleTOmmunications  services  handled  through 
the  switch,  costs  may  be  accounted  for  by  users  through  billing  softwa^ 
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Condiistdn.  As  you  gain  experieritj  in  aeveloping  and  using  your  model  ybU  will 
undoubtedly  tfiink  of  ways  to  customize  and  expand  it  Figure  6  suggests  several  ways  to  add 
value  to  the  model-either  by  adding  colamhs  to  the  spreadsheet  or  linking  worksheets  with  more 
detail.  Once  you  have  expanded  the  model  you  wiU  find  additional  uses,  such  as  predictiiig 
workstation  lesponse  times  and  calculating  departmental  teleebminuhications  budgets. 


ERIC 


I  "Telecom:  Hook  Up  Or  Lose  dut">  Eric  K.  Ciemons  and  Warren  McFarlaii,  Harvard  Business 
Review,  July- August  1986,  page  91 . 
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USING  THr  IVIdDEL 
EXPbORING  ORITICAL  ISSUES 
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TEMPLE  UHIVERSITY  CtMWNICATIONS  PROJECT 
A  CASE  STUDY 

Batbara  L.  Brwnstein,  Ph.  D., 
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and 

Michael  t  Hathaway 
Associate  Vice  Pfesidirit, 
Conputing  and  Ihforiiatibh  Services 

Te»i;/1e  University 
Philadelphia,  PA 


Many  colleges  and  universities  are  evaluating  their 
commgnications  needs  and  planning  to  implement  campus_wide  or 
multi-campus  voice  and  data  communications  syscems.  Temple 
University  has  completed  the  installatidn  of  its  comprehensive 
multircampus  communications  system  —  OWLNET.    The  project 
includes:  ^ 

^     a  multi-campus  1B,B09  5    lion  voice  system^ 

°     data  acce'^^  to  all  conputing  resources  at  19.2  KBS, 

°     h6st-to--host  communication  between  major  University 
computing  centers,  and 


catalog  search  in  the  University  s  main  library. 


Projects  proposed  for  complotion  in  January  1987  include 
University  wide  electronic  mail^  bulletin  board,_and  video  text 
services,  as  well  as  full  circulation  arid  reservation  cccess  to 
the  University's  six  major  libraries  from  all  campuses. 

Temple's  experierices  in  defining  its  needs  1  developing  a 
strategic  ebirmuriications  plan  and  implernenting  that  plan 
preserita  case  study  in  integrating  cost-effective 
communications  with  requi**ed  services  in  a  complex,  multiple 
campus,  major  research  university. 
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TEMPLE  UNIVERSITY  C0»#4UN  I  CATIONS  PROJECT 
A  CASE  STUDY 


INTRODUCTION  TO  TEMPLE  UNIVERSITY 

Temple  University  Is  a  large  arBan  research  aniversity  composed  of 
31,000  students,_over  2,500  faculty,  and  approximately  120,000  alumni .  It 
has  an  annual  budget  of  $480  million.    The  Utiiversity  is  over  100  years  old 
and  maintains  a  strong  teaching  and  reseat ch  mission  dedicated  tomaking 
affordable  education  of  excellent  quality  aviilable  to  students  of  richly 
J werse  backgrbunds .    This  mission  predates  Temple's  becoming  azmerober  of 
the  Penrisylvania  Gemmonwealth  System  of  Higher  Education  in  1965  and  has 
been  considerably  str<^mgthened  through  that  relationship.    The  University 
is  comprised  of  fourteen  schools  and  colleges: 

0  College  of  Allied  Health  Professions 

0  College  ofi^Arts  and  Sciences 

b  Schbbl  of  Business  and  Har^geSent 

o  Schbbl  of  Commubieatiohs     id  Theater 

b  School  of  Dentist ry_ 

0  College  of  Education 

o  College  of  Engineering,  Computer  Science  and 

Architecture 

d  College  of  Health,  Physicifl  Education, 

Recreation  and  Dance 

b  Schbbl  bf  taW  _ 

b  School  of  Hedicine 

0  Esther  Boyer  College  of  Music 

0  School  of  Pharmacy 

0  School  of  Social  Administration 

0  Tyler  School  of  Art 


Temple  U;M*versity's  Pa  ley  library  it  a  major  research  library  with 
distributed  ho^djngs  in  every  school  and  o^  every  campus.  Temple's 
Libraries  are  membersof  the  Center  for  Research  Libraries  (CRL),  the 
Association  of  Research  Libraries  (ARL)  and  the  Research  Libraries  Group 
(RL(a)  vi^ith  access  to  the  Research  Libraries  Information  Network  (RLIN)  and 
the  On-line  Catalog  Library  Center  (OCLC). 


The  schools  rnd  cblleges  offer  bver  100  baccalaureate  and  a  similar 
number  of  master  level  degree  programs^  and_78doctoral_programs._  They 
also  offer  certificate  opportunities  and  hundreds  of  continuing  education 
courses.    Temple  owns  and  operates  tw^  international  campuses^  one  in  Italy 
and  one  in  Japan..    It  also  has  ongoing  major  collaborative  programs  with 
iristitutibns  in  England,  Ireland,  the  Netherlands,  Germany,  Nigeria,  and 
the  People's  Republic  of  China, 
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The  University  has  five  campi?    s  1h  the  Philadelphia  area: 

Main  Campus:  17  blocRs  nbrtfi  of  Philadelphia's  City  Halli 
this  eampus  covers  85  acres  in  the  heart  of  North 
Philadelphia  and  serves  as  the  center  for  all  but  the 
Health  Science  Schools  and  the  Tyler  School  of  Art; 

HealtE^cjences  Cent|r  fHSC):  located  on  a  16  acre  tract 

ne  mile  North  of  the  Main  Campus,  this  campus  houses  the 
ney  500  bed  Temple  University  Hospital ,  the  four  Health 
Science  Schools  and  Colleges,  and  most  treatment  facilities 
and  ebr.sultation  offices  of  the  University's  Clinical 
Faculty  Practice  Plan  (CFPP). 

ArobleP^Sampus :    located  in  a  suburb  of  the  city  on  187 
acres th is  campus  accominbdates  the  Universities  space 
intensive  landscape  design  and  horticultural  programs. 
Ambler  also  provides  a  campus  of  convenience  to  students  who 
wbrfc  in  the  large  office,  manufacturing,  ami  research 
corridors  to  the  North  and  West  of  PhiladelfHia  and  offers 
undergraduate  and  graduate  courses  to  a  stud -nt  body  of 
approximately  5i0b0. 

Temple  University  Ceriter^City  {rj^CCQ:  located  In  two  center 
city  Phi ladelphia  off Ice  buildings,  this  -ampus  serves  as  a 
focal  pbirit  for  continuing  education  and  o^fer^  e  arses  in 
70  departments  of  13  schools  to  a  student  'jody  of 


TjOer  Campus:    located  on  1^  acres  just  North  jf  PI- iladelp^ia, 
this  campus  houses  the  Tyler  Scho: 1  of  Art. 


ru    .       ..-.if  3lso  maintains  two  conference  and  retreat  facilities  in  the 
Chestnut  Hjll  section  of  the  city  ?hnut  10  mile^  from  Hain  Campus:  the 
Albert^H.  Greenfield  Conference  .enter  at  Sugarioaf  and  the  Eleanor  Widener 
Oixon  House. 


TEtECiMWNn^ATIONS  PROJECT  BACKGReUNB 

_         _By  1933,  Temple  had  embarked  on  a  number  o^  major  rieW  Initiatives 
Temple  s  Hospital  and  Practice  Plan  staff  were  in  the  process  of  plann^-5 
for^the  construction  of  a  new  500  bed  facility  ami  the  complete  renovation 
or  the  old  hospital_fo.vuse  as  CI  inlcal  Fac  it^-  Practice  Plan  treatment  and 
office  space.    The  first  phase  ci  th»  library  comp^^terization  project  Was 
anderway.    Through  the  leadership  bf  rhe  University  President's  Clhie'  of 
Staff,  Robert  G.  Scanlbri,  a  ;  sng  range  strategi     Man  fcr  Coiaputi-^g  snH 
Information  Systems  (the  Scan  Ion  Plan"        begi.  .    Fitj^'ly,  and  ,b^'  ' 
importantly,  Temple's  Prr,vo..t  cibeirked  on  a  massive  effort  to  cowDletel'- 
re-exaroin-?  the  Univ««rsit>     -fission,  teals,  struct' ^'^  and  r^s  •  r'-es  -  Vi 
short  the  deve'iopni?r*  of  tfie  Tempi.  l!,)1versitv  Acad-jmic  f  ,n  fc-  the  xer,' 
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year  period  ending  in  1995.    At  the  same  time,  Temple  was  attempting  to 
copewith  and  plan  for  far  more  mundane  matters  such  as  the  divestiture  of 
the  AT&T  system.    One  the  projects  which  immediately  fell  put  from  these 
processes  was  the  Ternple  University  Telecommunications  Project.  The 
immediate. needs  of  the  Hospital  and  Practice  Plan  coupled  with  the  long 
range  needs  identified  in  the  Scanlon  Plan  and  the  strategic  directions 
defined  in  peAcademicPlan  all  demanded  a  state-6f-thp^art 
telecommunications  system  which  would  allow  the  Uni^*'^     '  .  to  control  its 
destiny  in  terms  of  costs  and  its  abil ity  to  add  ser^     •    -^nd  to  support 
the  future  mission  of  the  institution. 


PROJECT  GOALS 

_The  combination  of  immediate  and  long  term  needs  directly  translated 
into  three  primary  project  goals: 

°     To  install  new  telephone  and  telecommunication  service  in 
Temple  University  Hospital  in  conjunction  with  the  opening 
of  the  new  Hospital  facility. 

°     To  provide  improved  telephone  service  at  a  lower  price  to 
the  University  community. 

°     To  provide  every  faculty  member ^  student  and  relevant 
administrative  and  staff  position  with  a  means  to  access 
appropriate  computing  resources  and  capabi] ities. 
Ultimately,  this  access  is  to  include  the  library 
circule^ion  system  and  remote  data  bases  through  such 
facilities  as  the  Research  tjbraries  Information  Network 
(RLIN)  and  other  off  campus  networks  and  data  bases. 


The  prbcess  by  Which  these  goals  were  selected  recognized  that ^  with  the 
divestiture  of  AT&T  arid  the  impending  cbmpetitibh  of  Bell  operating 
companies  in  a  growing  market,  the  types  of  telecommunication  services 
available  were  in  a  s^te  of  tremendous  change  and  that  consensus  standards 
were  n;^t  '3 ikely  to  be  completely  defined  for  years.    It  also  recognized 

that  vendors  of  telecommunications  systems  provide  products  based  on  

different  assumptions  about  systerr  architecture^  cabling  media  and  network 
configuration . 

_    With  these  issues  in  mind^  the  first  task  was  to  conduct  a 
comprehensive  inventory  of  the  University's  current  telecommunication^ 
system  environment.    This  task  was  divideci  into  three  major  components: 
vo'cej  data^  ^nd  video. 


DEFINING  MFEDS 


Assembling  the  basic  voice  communi^eatibn  equip^^  a 
F  atively  straight  forward  process.    Temple  was  a  Gentrex  user,  all _ 
kfqj  ipment  was  owned  by  Bell  and  was  billed  to  the  University  on  a  piece  by 
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Piece_basis.  At  the  time  of  the  develbpmiBnt  of  the  RFP,  the  equipment  lis 
included: 

b  c:    r  600B  lines,^ 

b  3000  six  button  hand  sets, 

c  over  5300  buzzers, 

0  hundrecs  of  ten  and  twenty  buttbn  hand  sets,  and 

0  over  ICD  call  directbrs. 

there  were  also  almost  100  foreign  exchange  lines  in  heavily  called  areas. 
In^addition  to  the  existing  service,  the  University  also  wished  to  extend 
viice  service  to  its  3000  dormitory  students.    Prior  to  this  initiative, 
dbrmitory  telephone  service  was  independently  contracted  between  students 
and  Bell. 

^    The  inventory  of  data  ecjuiprheht  and  exi?  ing  service,  though 
requiring  more  in-hbuse  effort  to  research,  was  made  easier  by  the  fact 
that  there  wer-  a  limited  number  bf  data  circuits.    The  primary  diffiruUv 
was  that  there  were  varibus  sources  for  data  communication  services 
including  Bell  bwned  intra-  and  inter-campus  lines,  in-house  intra-cainpus 
wiring,  low  speed  dial  up,  and  high  speed  OOS  circuits.    Basic  data  service 
at  that  time  was  divided  into  three  classes: 

the  administrative  networfe  fADUET)  which  provided  3270 
type  terminal  service  to  the  University's  administrative 
off  ices, 

°     r.fis  central  academic  network JEONET)  Which  served  the 
nesds  of  u;ers  of  the  certral  data  center  by  connecting 
ascii  terminals  and  reiTiote  job  entry  sites  via  modems, 
and 

"     miscellaheous  networks,  some  Bell  owned  and  some 

ihrhoose,  which  were  strung  point-to-point  throughout 
the  institution  and  usually  used  to  connect  various 
devices  to  a  departmental  computer. 

Of  the  three  classes,  the  last  was  by  far  the  largest.  Host-to-host 
communication  was  limited  and  tended  to  occur  at  a  departmental  level  when 
it  occurred  at  all  connection  of  two  POP  or  VAX  typds  of  Central 

Processing  Unit's) 

zz  i^zz  Two  video  applications  were  alsb    jnhing  at  Temple,  a  mpcMcal 
education  channel  which  was  used  as  part  of  a  network  establ i shed  by 
medical  schools  in  the  city,  and  an  electronic  bulletin  board  displaying  a 
calendar  bf  upcoming  events  and  other  information  of  general  interest. 

In  this  environment,  the  definition  of  netds  had  to  be  eean Uant  bf 
the  fbl lowing  factors: 

all  existing  services  had  to  be  maintained  when  the 
new  system  was  installed. 
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plans  for  future  serviceis  ranged  from  the  Well 
oefi'^ed  to  statements  of  direction  to  bare 
speculation, 

projected  growth  of  service  ranged  frcn  constrained 
(as  in  the  voice  area,  where  projected  student 
enrollment  and^  therefore^  staff  size  wis  to _ 
ihcreasezminirhally,  if  at  all)  to  exponential  (the 
Seanlbh  Plan  outlined  an  environment  of  almost 
universal  dataservice  to  virtually  all  academic 
and_administrative  staff  and  where  investments  in 
academic  computing  would  provide  students  with 
orders  of  magnitude  more  capabilities),  and 


Technology  in  the  data  communication  area  was 
changing  rapidly  and^  Wbsn  the  instal latibn  phase 
cif  the  project  was  cempleted,  the  University  wished 
to  be  in  a  position  to  be  able  to  take  advantage  c< 
appropriate  technological  advances  which  were  at 
present  undefined. 


DEVELOPING  THE  REQJff:    TOR  PROPOSALS 

The  Request  for  Proposals^  developed  largely  by  Temple's  Birec  of 
Tel ecomrouni cations .  v«ohn       Patterson,  and  the  Directorof  Telephone 
Services^  Claire  > •  :r«^cir.  las ,_addrt.  ;;ed  the  issue  of  different  competing 
venoo*^  approaches  to         > J^ng  ipt.-^grated  voice,  data,  and  video 
communication  in  a  chfi  'V  .n  r.-iv' ror rt?nt  by  specifying  functional 
requirements  rather  than  "^vcify Viig  a  preferred  approach  to  the  problem. 
This  method  had  a  hurober  of  advantage      First,  \t  allowed  each  vendor  to 
creatively  present  the  particular  strengths  of  their  technical  strategy 
within  the  Temple  environment.    Seed      the  task  of  matching  system_ 
features  to  Jniversity  requirements  fell  on  the  vendors  and  not  onthe 
limited  University  staff.    The    ^^ndors,  after  all,  had  access  to  the 
engineers  who  designed  the  sy  •     and  could  bes^  assess  its  strengths  and, 
at  least  by  omission,  its  weaknesses,    Final ly^  the  functional  approach 
taken  in  the  RFP  all^^^ed  the  University  to  demand  and  receive,  as  soon  as 
they  became  available  and  as  p^rt  of  the  initial  contract,  products  which 
were  not  yet  developed  when  the  contractwas  signed.    The  performance 
objectives  included  all  anticipated  needs  including: 

®     conversion  and  ten  year  projections  of  voice  and 
data  configurations  in  aggregate  and  by  building  on 
each  campus. 


minimally  acceptable  transmission  speeds, 
bandwi.ith,  and  switch  features, 

required  and  optional  system ^  i:ianagement ,  and 
station  features  of  the  voice  component. 
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cabling  requirements,  not  in  terms  of  sjiecifying 
the  cabling  plan,  but  by  demanding  that  all  cable 
would  be  new  and  that  both  inside  and  outside  plant 
wiring  was  the  responsibility  of  the  vendor, 

°     acceptance  periods  and  documentation  standards, 

"     initiaJ  training  and  transition  assistance,  as  well 
as  development  of  materials  which  could  be  used  to 
train  future  users  of  the  systems, 

°     post  installation  service  support  r?--    'cmtirts,  and 
®     fihihcihg  requirements. 

Given  fiat  vendors  were  going  to  propose  various  approaches  to 
meeting  Temple  Is  communications  needs,  it  wis  critical  for  purposes  of 
evaJuation  to  impose  on  them  a  strict  standard  proposal  format  so  that 
cross  vendor  comparisons  could  be  made  with  a  minimum  of  effort.    This  had 
to  be  accomplished  without  impinging  on  the  requirement  for  each  vendor  to 
present  their  system  features  in  the  best  light.    To  meet  these  objpctives 
the  proposal  format  specified  required  chapter  contents  and  optional  areas 
for  each  proposal  topic. 


PRBJECT  PrjWNING 

Specific  gc5ls,0bj8ctivss^  syster  design  and  architecture  for  the 
Temple  Communi cations  project  were  laid  d>;wn  during  the  contract 
negotiation  process.    The  contract  incorporated  the  venHrr  proposal  and 
more  clearly  defined  responsibilities  between  the  two  entities.  This 
process  took  several  months  and  ms  undertaken  with  the  tv^c  finaJists  in 
the^select ion  process.    Only  after  d  co!fiplete  understanding  of  each 
technical  proposal  was  gained,  diii  the  selection  committee  present  the 
alternatives  to  Temple's  President  and  Executive  Cabinet.    Ten  year 
detailed  cost  proiectirhs  indicated  that  substantial  sav-Ings  would  accrue 
over  the  course  of  the  sxpected  life  of  the  system  with  most  of  those 
coming  in  the J[ast  years.    The  financial  projection  included  only  savi: 
f rofi  vo 1 ce  commun i cati  on s ;  the  opportun  i  t  i is  afforded  by  the  i  nsta 1 1  at  . 
of  new  wiring  plant  and  capacity  had,  as  fir  as  the  financial  projectic 
were  concerned,  a  marginal  cost  of  zero.    Thys,  the  system  was  cost 
justified  on  voice  alone. 

Temple  chose  Bell  Atlantic  to  be  its  tel&comrnunications  project 
provider.    The  project  that  was  ultimately  defined  as  Bell's  responsibility 
ineluder'  installation  of  two  PBX  switches,  one  at  Health  Science  Campus  and 
one  at  h Jin  Campus,  installation  of  wiring  eendoit  where  required, 
installation  of  fiber  optic  cable  and  twisted  pair  wiring  throughout  the 
various  campuses,  installitibn  of  al 1  voice  instruments,  cross  connecting 
all  wiring  to  appropriate  levels  at  floor  closets,  building  or  main 
distribution  frames  and  switches,  wiring  and  station  data  bise  development 
and  control,  and  day-to-day  project  management.    After  a  review  of  ♦.he  cost 
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to  provide  datacomrndnications  througfi  tfiePBX,  the  prbjeet  team  ehose  to 
acquire  a  separate  data  switch  from  another  vendor  and  to  ase  the  wiring 
that  was  part  of  the  project  for  basic  terminal  service. 

?>liaJECt  ORGANIZATION 

^       -  Once  the  selection  process  was  complete,  Bell  and  the  Univer-'tity 
assembled  a  joint  project  team.    The  University  staff  supplied  to  t^^^  team 
included: 

®     a  full  time  project  director,  who  was  to  be  the 
Director  of  Telecommunications  when  the 
installation  phase  was  completed. 


a  plant  and  wiring  consultant ,  to  review  the  wiring 
and  cross  connect  work  as  it  was  completed  (who,  as 
it  happened,  was  the  retired  field  engineer 
formerly  assigned  to  the  University  by  Bell  and  who 
was  very  familiar  with  Temple's  environment), 

staff  from  the  existing  Telephone  Services > 
including  the  director  of  that  brgahizatibh,  to 
assist  in  the  development  ofstatioh  plans  for  all 
offices  in  the  University  and  to  review  the  wiring 
and  station  data  base  as  it  was  developed,  and 

a  liaisbh  person  Within  physical  plant. 


This  last  was_ required  because  thoughall  wiring  was  th 
Bell,  the  particular_ technical  solution  chosen  required  that  a  number  of 
switch  rooms  be  built  on  al 1  campuses.    Each  room  was  essentially  a 
comput'T  room  with  an  Uninterruptable  Power  Supply  (UPS),  emergency 
geheratbr  and  redundant  air  cdnditioning  cer?.  ity  sufficient  to  cool  all 
installed  and  planned  switching  equipment.    It  also  allpwed  Physical  Plant 
tb  piggy-bacfc  conduit  work  which  it  needed  with  the  work  being  done  by 
Bell. 

From  the  University's  perspective,  it  was  absolutely  critical  that 
its  project  director  be  able  to  devote  full  time  to  this  implementation 
effbrt.    As  this  extremely  complex  project  developed,  critical  decisions 
bad  tb  beimade  or  escalated  tr  the  apprbpriate  decisibn  maker  in  a  timely 
manner.    Required  deeisibns  ranged  from  revising  the  prbjpct  tb  substitute 
Tlcarrier  for  originally  proposed  microwave  transceivers  tb  changes  in  the 
entry  point  of  conduH  to  a  particular  building.    These  decis 
cnly  be  made  by  a  senior  University  representative  who  could  get  the 
required  attention  from  others  within  the  institution.    In  fact,  in 
hindsight^  it  would  have  been  useful  to  have  had  more  representation  from 
Physical  Plant  tb  keep  the  tWb  phases  of  construction  more  in 
synchronization  than  they  were. 
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CeNVERSION 

:Conyersidn  fcUtbver)  to  tBe  new  system  occurred  ir  phases  as 
specified  in  the  contract^  with  the  Health  Scien-e  Center  being  the  first 
campus  to  make  the  conversion.    This  conversion  was  timed  to  coincide  with 
the  eompletjon  of  the  new  hospital.    The  cbordi nation  between  these  two 
major  projects  was  difficult.    Delays  In  the  construction  and  move 
schedules  for  Hospital  departments  were  hard  to  predict  and  had  clear 
impacts_on  the  ability  to  deliver  each  telecommunications  phase  as 
originally  scheduled.    Dther  portions  of  the  project  were  adjusted  to 
minimize, the  impact  of  these  and  other  delays  but  the  final  cutbver 
ultimately  occurred  about  ten  weeks  later  than  scheduled  at  the  beginning 
of  the  two  year^ project.    Put  another  way,  this  is  a  ten  percent  schedule 
variance  r-  within  what  one  could  expect  on  a  project  as  large  as  this  with 
the  constraint  that  Hospital  Service  was  absolutely  required  to  be 
coterminous  with  the  opening  of  the  hew  facility. 

_      Nfdre  each  campus  converted,  a  massive  training  effort  Was 
undertaken.    The  new  system  allowed  more  features  and  provided  «ven 
familiar  features  in  a  slightly  different  manner  than  the  Eentrix  system  it 
was  to  repJace.    The  attendance  goal  of  the  training  effort  was  to  reach 
every  telephone  user  on  every  campus.    Training  efforts  also  included 
paWication  of  a  detailed  telephone  users   manual.    Training  sessions  were 
held  at  central  locations  bri  every  campus  and  used  a  mix  of  video 
preseritatidn  and  live  instroctibn.    Class  size  was  limited  tb  twenty. 
Attendance  at  the  training  sessions  averaged  about  one-half  bf  the 
scheduled  participants  and  there  was  a  high  negative  ebrrelation  between 
post  cotover  problems  reported  by  departments  and  the  attendance  rate. 

=-  -^  ^''iginally,  the  project  team  had  scheduled  a  two  month  period  for 
parallel  operation  of  the  new  communications  system  (since  named  OWLNET) 
and  Centrix  service.    To  address  the  pervasive  lack  of  comfort  with  the  hew 
service,  its  features  and  new  ways  to  invoke  them,  this  peribd  was  usually 
extended.  ' 

^:=^  =  The  final  cutover  to  OWLNET  occurred  in  mid-Barch.    This  project  has 
been  a  great  success  and  achieved  all  of  the  originally  stated  goals. 
General  user  satisfaction  levels  have  steadily  increased  with  the  vbice 
system  as  experience  and  familiarity  have  increased.    In  the  non-Vbice 
areas  which  were  to  be  addressed  by  the  network  progress  has  also  been 
dramatic. 

"     Data ^conmuni cat  ions  service  is  available  to  all 
dormitory  residents  who  request  it. 

"     All  University  central  site  computing  resources  are 
available  on  the  data  network  (now  named  the 
WISEBWh  network)  and  terminal  service  is  provided 
at  unblocked  speeds  to  19.2  KBS. 
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ThePaley  Library  cbmputerized  catalog  is  available 
to  any  ind^vidualcdnnected  to  WISEBSb,  as  well  as 
from  terminals  located  in  libraries  at  Main  and 
remote  campuses. 

The  library  is  acquiring  an  upgraded  circulation 
system  to  allow  full  library  Boolean  catalog 
searches  and  book  reservation  services  from 
WISESWb. 

The  Office  of  Television  Services  has  installed  the 
first  video  application  using  the  system. 

Data  service  is  being  extended  to  the  offices  of  up 
to  half  of  the  full  time  faculty. 


®     Bridges  are  being  establi shed  from  majbr 
departmental  computing  networks  to  WISEOWt. 

®     A  pilot  project  is  underway  to  establish  a  network 
node  to  provide  additibhal  value  added  services 
such  as  formalized  University  wide  electronic  mail, 
bulletin  board  and  video  text. 

Off  campus  network  nodes  have  been  or  are  being 
added  including  BITNET  and  NSFNET. 

®     A  very  high  spied  hdst-to^hdst  communication 
backbone  is  under  evaluation  to  connect  all 
appropriate  CPU's  for  such  applications  as  file 
transfer. 

INTEGRATING  OMftJNICATldNS  WITH  EXISTING  AND  FUTURE  SERVICE 

The  impleineritatibn  of  f^^         Cbmmuni cations  Project  represents  an 
important  investment  In  the  University -s  future-    By  installing  large 
amounts  of  bandwidth  oy^^  and  between  its  campuses  as  part  bf  the  bverall 
telecommunications  system  and  by  being  able  to  cost  justify  that  investment 
on  the  basis  of  savings  in  the  voice  area  alone^  Temple  is  positioned  tb 
take  full  advantage  of  future  technological  advances  in  computing^data 
base  accessibility  and  cbmmuni cat ions.    By  committing  itself  to  and 
acquiring  brily  those  protocols,  ^  ^^^^         and  services  which  it  can  use 
i^ediately^  Temple  can  afford  tb  wait  until  consensus  standards  are 
defined  within  the  coanmunjcations  indust^^   thereby  decreasing  the  risk  bf 
aligning  with  a  product  which  is  a  "non-survivor". 


Temple  is  also  in  a  position  to  serve  as  a  partner  with  corporations 
which  are  willing  to  share  in  its  institutibnal  missions  and  assist  it  in 
del iveHhg  services  tb  its  cbmmUriity  bf  students^  scholars  andneighbors, 
Partnership- arrangements  can  takeavaritage  bf  the  fbundatibn  bf  technical 
capabilities  in  which  Temple  has  already  invested  tb  meet  bbth  the 
bussiness  needs  of  the  corporation  and  the  educational  and  research  needs 
of  the  University.  . 
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ABSTRACT 


Can  Wide  Area  Netftorfcs  (WANs)  and  Local  Area  Networks  (LANs)  make  good 
Gampus  Area  Networks  (CANs)?   Or  more  concisely,  can  those  products 
purported  to  be  LANs  or  WANs  make  good  Campus  nets?    This  Is  an  Important 
question  because  It  seems  computer  users  are  clamoring  for  local  area 
networks  (even  though  they  are  not  really  sure  what  they  are:  while 
administrators  are  clafflorlng  for  campus  networks  (and  are  equally  unsure 
what  the  current  wave  of  campus  nets  should  be). 

The  terms  LAN,  CiAN  or  WAN,    are  so  111  defined,  or  in  reality  posses  so 
many  different  meanings,  that  they  verge  on  being  useless  terms.  We 
will,    therefore,    look  at  a  new  classification  schema  for  networks. 
Once  defined,  we  will  then  apply  this  schema  to  the  current  offerings  of 
several  major  vendors,  and  see  how  they  might  fit  into  campus  wide 
networking. 
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CURRENT  NETWORK  TYPES 


There  are  several  defacto  classlfkatlons  that  are  currently  used  fo^^ 
networRs.   yendors  often  use  only  the  classification  that  makes  their 
network  look  best »  and  Ignore  the  others.    These  classifications  are 
usually  based  bri  a  vague  area  of  coverage,    sirvlce  or  fUhctlbhalltyi 
sometimes  just  the  vendor  name,    sometimes  the  protocol  and  sometimes  the 
media. 

these  categories  need  to  be  specifically  stated*  and  when  possible  should 
reference  existing  standards.    Then  a  given  n^ftwork  product  can  be 
adequately  compared  to  another  as  well  as  cdirtpared  to  the  requirements 
and  cohstralhts  for  a  given  situation; 


bSI  MODEL 


The  Interhatiohal  Standards  Organization  (OSI)  has  developed  a  model  that 
Is  designed  to  describe  networks,  and  serve  as  the  framework  for 
standards.    Any  classification  scheme  should  take  this  model  into  account. 

The  model  Is  as  follows: 

Higher  Level  Functions 

Application  Layer  Layer  7 
Presentation  Layer  Layer  6 
Session  Layer  Layer  5 

Transport  services 


Transport  Layer  Layer  ^ 

Network  Layer  Layer  3 

Link  Layer  Layer  2 

Physical  Layer  Layer  1 

We  will  not  go  Into  details  of  the  OSI  model  at  this  point  except  to  note 
the  following: 

The  "transport  services"  are  those  things  that  will  get 
messages^  data  or  cbririectlbhs  from  one  node  to  another,  while  the  "higher 
layer  functlohsV  address  some  of  the  rea  network.   A  good  „ 

deal  of  standards  activity  hasgone  into  the  transport  services,  and  now 
higher  layer  standards  are  also  beginning  toemerge  for  suchf unctions  as 
electronic  mall,    file  transfer  and  access  and  virtual  terminal 
attachment. 

The  object  of  the  lower  layer,  or  transport  services  standards  Is  to 
allow  multiple  vendors  products  to  c^^^        In  the  same  physical  network, 
to  allow  different  lower  layer  networks  to  liiterc^^^         and  to  allow  ah 
Independence  of  higher  layer  functions  from  those  below.    The  higher 
layer  standards  will  allow  Interactions  at  a  functional ,  application  _ 
level,  and  further  promote  independence  of  higher  layer  functions  from 
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t^P^e  ^^el®*'-,  The  end  result  would  be  that  ohe:Ci3ujd  picic  and  choose 
components  of  a  network,  within  layers i: as  well  as  between,  from  various 
vendors,  >*h11e,th1s  is  the  goal ,  we  will  see  that  certain  vendors 
intentionally  blurr  the  line  between  layers,  to  force  customers  to  an  all 
or  nothing  choice. 


PROPOSED  TAXONOMY 


A  meaningfull  taxohoiny  can  be  developed,  that  can  help  compare  and 
analyze  various  network  vendor's  offerings.    The  categories  can  be 
grouped  by  those  that  fall  within  the  lower  layer  functions  of  the  OSI 
model,    or  transport  categories,    and  those  that  apply  to  the  higher 
layers,    or  functional  categorizations.    The  categories  are: 

transport  Categories 

Topology 
Physical  Media 
Area  of  Coverage 
Link  Protocol 
Speed  or  Bandwidth 

Functional  Categories 

Highest  tayer  Served 
Application  tayer  Services 

Topology  -   The  topologies  commonly  used  for  networks  Include  the  ring 
star,  tree,  pi  ex,  and  folded  ring  or  pseudo-star. 

Bps -   A  ring  in  its  simplest  form  is  merely  a  closed  loop,  the 
significant  charcteristic  of  a  ring  is  that  the  nodes  are 
sequentially  ordered,  with  the  first  connected  to,  and  following 
the  last.  ^ 

par  ^  _A  star  is  composed  of  indepehdeht  branches,  each  connected 
to  a  hub.    In  a  true  star  each  branch  is  independent. 

Ir|e  -   A  tree  Is  a  multiple  branching  configuration  that  can  be 
either  directional  or  not.    In  its  simplest  form  it  is  a  single 
trunk,  with  drops. 

Plex  -   A  pies  is  a  multiple  connected  web  like  structure  with 
multiple  paths  between  many  nodes. 

Pseudo-star  or  folded  riag  ,   Pseudo  stars  or  folded  rings  look 
like  stars  but  act  like  rings  or  trees. 

Physical  Hedia  -   The  most  common  physical  media  includes  oaseband 
coaxial  cable,  broad'iand  coaxial  cable^  baseband  twisted  pair  cable 
along  with  minor  uso  of  infra  red,  micrbwave,  and  low  power  radio.  * 

Baseband  coaxial  cablP  -   B;>seband  coaxial  cable  is  Used  mostly  for 
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Ethernets,  with  some  dse_1n  proprietary  token  networks.    These  work 
for  room,  building,  and  butlding  clusters,  but  complete 
distribution  Is  not  usually  practical .    these  have  been  tfee  most 
popular  for  high  speed,   full  function  networks*    but  twisted  pair 
is  beginning  to  surpass  it  for  full  distribution. 


Broadband  coaxial  cable—   Broadband  coaxial  cable  technology  is 
used  for  building  through  campus  sized  networks  for  medium  to  high 
speed  networks.    This  technology  was  dominant,  but  it  was  soon 
found  that  the  cost  of  design.  Installation  and  maintenance  was 
ffiuch  higher  than  originally  anticipated^    and  grew  even  higher  in 
proportion  when  full  bul Idlng  distribution  was  attempted.  Thus 
broadband  is  starting  to  be  used  solely  for  trunks. 


Baseband  twUt^d^pa4r  -   Baseband  twisted  pair  (wh^ch  is  ordinary 
twisted  pair)  is  currently  used  for  telephone  systems,  campus, 
metro  andeven-wlde  area  hetwofkr.    Twistedzpair  wife  is  being  used 
corarobhly  for  19^290  Bps.  asyriehrbribus.  and  56  Kbps  synehrbhbus  for 
transport  networks  at  campus  distances  and  In  some  cases  metro  nat 
distances.    It  is  also  being  used  for  2.5  Mbpis.  for  building 
cluster  networks  and  up  to  6  Mbps.  for  floor  distribution 
networks.    There  isalso  a  specialized  shielded  twisted  pair  that 
IBM  recommends  for  floor  distribution,  but  it  has  hot  gained  much 
acceptance. 

E4ber  optics  —    Fiber  optics  is  pginhihg_ to  be  used  in  networks. 
Hide  area  networks  are  increasingly  carried  on  long  haul  high 
capacity  single  mode  fiber  optics.   Metro  networks  are 
experimentally  using  fiber,  and  fiber  is  being  used  to  link 
building  and  building  clustered  cbnceritratbrs.    Fiber' s  biggest 
drawback  is  Its  lack  of  standardization^  are  several __ 

different  proposed  standards^  all  incompatible,    and  so  at  present 
it  is  prudent  to  limit  its  installation  in  massive  quantities. 

Area  of  Coverage—   Area  of  coverage  is  a  useful  categorization.  Many 
networks  fell  into  sjaecific  area  coverage  based  bh  technblbgieal 
considerations,  due  to  the  transmission  techniques  and^ra^  However, 
some  vendors  then  tried  to  turn  this  around  a^  that  the  networks 

were  designed  this  way  on  purpose  because  that  is  how  organizations  map 
to  building  geography. 


The  area  of  coverage  categbries  are: 

Room icbveraqe  ^   Networks  that  are  primarily  for  room  coverage 
generally  extend  for  distances  in  the  SO  to  100  foot  distance. 
They  are  generally  full  function^  low  cost^    medium  speed,  personal 
computer  hetworks:  us  log  twisted  pairor  "thin"  or  "cheap"  baseband 
coax  or  occasionally  fiber  optics.    They  tend  to  be  somewhat 
inflexible  limited  capacity  networks  best  for  open  lab  or  classroom 
use. 

Floor  dist^ibuted^^^e^twdrk^  -   Distances  of  up  to  400  to  500  feet. 
These  tend  to  be  high  speed  and  use  twisted  pair,  baseband  or 
broadband     coaxial  cable,    the  limits  are  generally  imposed  by  the 
transmi ssibh  techniques  used,  sb  that  noise  and  sighal  distbrtibh 
often  precludes  large  netwbrks  in  terms  bf  total  distance  and 
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tfUWbetiof  nodes;  The  Initial  AT&T  Starlan  fell  within  this  as  does 
the  IBM  Tdfeen  Ring  on  standard  wire. 


ButldlM  -   Distances  of  400  to  900  feet^   similar  to  floor 
networks »    but  with  iiio'-e  robust  transmission  methods.    AT&T  Starlan 
now  falls  within  this,  ai  does  the  IBM  Token  ring  (but  only  If  one 
yies  the  speclaHzed  IBM  shielded  twisted  pair  wire).  Some 
baseband  Ethernets  are  also  used  for  this  coverage  but  complete 
coverage  Is  expensive,  and  difficult  to  raarntalh,  due  to  the  vast 
number  of  nodal  drops,  for  complete  building  coverage. 

Cluster  of  buildings^   01  stances  of  2,000  to  3,000  feet,  these 
were  Initially  covered  by  baseband,  coaxial  cable,  specialized  s*-ar 
architecture  networks  such  as  the  Hang  Office  information  System 
and  the  IBM  3270.    Northern  Telecom  and  David  Systems  are  now 
offering  2  to  2^5  Mbps.  general  networks^  with  2,000  foot  distances 
on  unshielded  twisted  pair,    that  offer  great  promise  for  complete 
coverage  within  buildings,    at  high  speed  and  low  cost.  Broadband 
coaxial  networks  were  once  touted  as  the  Ideal  soTutlbh  for  this 
coverage,    but  their  high  cost  of  Installation,    design  and 
maintenance^   especially  for  full  distribution,    has  caused  them  to 
be  offered  more  and  pare  as  trunk  only  networks,    with  an 
Increasing  use  of  twisted  pair  for  building  distribution. 

Campus  -   Distances  of  1  to  5  miles.    Broadband  and  fiber  optic 
networks  predominate  here,    with  a  mixture  of  offerings  of 
transport  only  networks  to  full  function  networks.    Also  offered 
are  connection  oriented  data  switch  networks,  as  v)ll  as  low 
power,  microwave  networks. 

HetropoMtah  -   Distances  of  10  to  25  miles.    This  is  tbe  part  of 
the  network  world  that  the  local  telephone  operating  companies  are 
dominating,  since  the  local  cable  TV  franchisers  have  failed  to 
organize  any  sustained  services.   Telephone  local  loops,    data  over 
volce_and  an  increasing  use  of  fiber  are  the  main  media.  Speeds 
are  within  the  low  to  medium  speed  range,  for  copper ,  with  high 
speed  possible  for  fiber.    Some  feel  that  cellular  telipHone 
services  may  also  become  Important  for  metro  nets  but  others  feel 
that  bandwidth  and  speed  constraints  will  lltnlt  Its  use  to 
specialized,    low  speed,    connection  oriented  networks. 

^^^^^rea  -   these  networks  are  for  inter-city,  inter-state  and 
international,  and  Include  twisted  pair,  mi crowave,  satellite  and 
fiber  optics*    Speeds  have  been  creeping  up  from  9*600  bits  per 
second  through   56,000  bits  per  second*  and  aqw  extended  1.5 
million  bit  per  second  "Tr  networks.    These  have  tended  to  be 
connection  oriented,  but  effective  higher  layer  bridges  can 
function  at  these  speeds. 

Link  Protocol  -   there  are  several  link  protocols  that  are  "official" 
standards  Or  vendor  standards.    These  are: 

Ethernet  -This  is  a  contention  prdtdebl  standardize^ 
standard  802.3  and  has  a  one  Hbps.  twisted  pair  form,  along  with 
baseband,  and  single  and  dual  broadband  forms  for  10  Mbps.  There 
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also  is  a  variation  called  XHS,  supported  by  XERGX,  that  Is  sloWly 
loosing  popularity. 

T6lcen-6us  -   This  was  proposed  by  General  Motors  and  the  MAP  group 
for  factory  automat  ion,  and  is  a  broadband  single  cable  staBda»-di 
heavily  used  In  factory  automation.    It  is  standardized  by  lEE 
802.4. 


Tbfeeh  Ring  -   This  was  proposed  by  IBM  and  Is  now  standardized  by 
I EE  802.5.    It  is  a  shielded  twisted  pair  and  limited  unshielded 
twisted  pair  standard. 

X.25  -    this  Is  a  medium  speed  iriterhatlbrial  wide  area  transport 
standard. 


SNA/SDLC  This  Is  a  proprietary  IBM  transport  for  its  mainframe 
based  networks. 


ISDN  -  This  Is  a  proposed  standard  for  medium  speed  digital  data 
trahsmissibh  on  local  telephone  loops. 


Speed  or  Bandwidth  -   This  can  be  divided  into  four  general  categories: 
Low  Speed  -  Anything  below  19,200  Bps. 
Medium  Speed  -   Anything  from  19,200  Bps.  to  under  1  Mbps. 


High  Speed  -   Anything  from  1  Mbps.  to  12  Mbps. 

Verj^  High  Speed  -  Anything  greater  than  12  Mbps. 

Highest  Layer  Served-^   pis  categorlzatloh  is  one  that  is  based  on 
eomparihg  the  services  that  a  network  provides  to  the  bSI  reference 
model,  and  determining  the  highest  layer  that  the  given  networR  offers 
service.    For  example  many  networks  merely  offer  connection  or  virtual 
connection  services^   and  thus  would  be  transport  layer  networks.  Some 
of  the  current  IBM  PG  networks  offer  full  applieatibh  services,  and  thus 
wouT«J  be  applieatibri  level  br  Full  function  network. 

Fuhctibhal  Categoric  -   Some  networks  offer  specialized  higher  layer 
functions  and  are  classified  accordi..ily.    Significant  among  these  are 
the  electronic  mail  networks. 


MA30R  VENDQR  OFFERINGS  -    PHYSICAL  NETWORKS 


The  major  players  in  the  network  world  havi  all  ahhbuhced  building  or 
prernesses  wiring  SCheines,  and  a  network  architecture  to  utilize  t^ 
respective  sctiemes.    These  are  all  forms  bf  twisted  pair  wire  and  the 
ebhsehsus  seems  tb  be  fbrmlhg  that  the  next  wave  of  netirorks,  especially 
those  for  university  or  industrial  campuses,    will  follow  one  of  these. 
The  current  crop  of  limited  baseband  Ethernets  *  and  somewhat  larger 
broadband  networks  will  still  be  used i    theformer  for  small  localized 
networks »    the  latter  as  internet  trunks.    The  ihajbr  netwbrks  that  will 
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reviewed  are  the  IBH  Token  ring,    the  AT&T  Starlan  and  the  Northern 
Telecom  Lanstar. 

IBH  -   IBH? s  token  ring  requires  IBM  type  I  or  type  2  shielded  twisted 
pair  wire  to  function  maximally.    These  cables  are  considerably  thicker 
and  more  difficult  to  work  with  than  standard  telephone  wire.    They  take 
^n^excesslve^ainount  of  cable  tray  or  conduit  space  as  well  as  huge  floor 

^  ^..^^^  IBH  wiring  Is, not  practical  for  existing  buildings  nor 

multl  building  campuses.    IBM  has  announced  their  token  ring  for 
unshielded  twisted  pair;    but  when  one  looks  at  this  one  finds  that  there 
are  sewere, distance  and  size  (maximum  nodes-72)  restrictions  on  the  use. 
Itshould  be  noted  that  the  reason  IBM  limits  Its  networks  is  that 
aJthough  they  look  like  star  wiring,  they  really  are  folded  rings  with  2 
pairs  of  wire  per  workstation,  so  that  signals  must  travel  up  and  back 
from^a^hub  through  every  single  workstation^  thereby  encountering  noise 
and  delay  problems,  which  get  accentuated  on  unshielded  twisted  pair. 
Further  more  al 1  floors  that: are  interconnected  actually  create  an  even 
bigger  folded  ring.    It  is  also  the  case  that  all  the  workstations  share 
a  coiii!ion^4  megabit  per  second  pipe.    Thus  the  IBM  scheme  is  more  fit  for 
newjingle  building  locations,  or  at  most,  a  very  limited  amount  of  use 
of  the  IBM  token  ring  network  in  very  small  buildings  or  on  a  few 
scattered  floors  where  needed. 

MU -  AT&T's  Starlan  network  is  a  1  Hbps.  twisted  pair.    It  allows  a 
maxiqium  distance  of  800  feet  from  a  network  adapter  to  a  workstation  to  a 
Starlan  hub.    tike  the  IBM  Token  Ring,  it  is  really  a  folded  design 
rather  than  true  star,  using  two  pairs  of  wire  for  each  workstation 
except  It  Is  an  Ethernet  buss  rather  that  Token  Ring^   In  addition 
individual  nodes,    located  in  the  same  room,  for  Instance,    can  be  "daisy 

''ack  to  the  hub.    Due  to  the  1  Mbps. 
bandwidth,  a  typical  Starlan '3  hub  will  be  limited  to  10  or  12  nodes. 
Hubs  can  be  joined  together,  but  this  would  merely  further  load  up  the 
network.^  These  I  Mbps.  Starlan  hubs  may  be  bridged  by  ISNs  which  have  a 
7  Mbps.  bandwidth.    These  ISNs  can  have  fiber  concentrators  for  picking 
up  Starlan  bubs.    The  ISN  further  provides  both  inbound  and  outbound 
asynchronous  connections  to  attached  StarUns.    Finally  the  ISNs  can  also 
act  a$  bridges  for  10  Mbps.  Ethernets,  but  these  10  Mbps.  Ethernets 
cannot  talk  to  the  1  Hbps.  Starlan  Ethernets. 

Northern  Telecom  -   Northern  Telecom  offers  two  products  that  use  twisted 
pa1r_wlre  systems.      Both  tise  two  pairs  of  unshielded  wire  that  provide 
a  dedlcated  2.5  Mbps,  link  at  distances  of  up  to  2.000  feet.   One  product 
is^the  Lanstar  Packet  Transport  Equipment   (PTE).    The  PTE  connects  the 
2.5  Mbps.  data  links  to  a  hub  with  a  40  Mbps.  buss  that  is  used  for  voice 
and.^data.  ^ Each  hub  can  support  over  1,000  data  lines,  although  this 
number  would  most  likely  be  smaller^due  to  performance  considerations. 
Northern  has  indicated  thatzthese  PTE  hubs  will  be  linked  but  has  only 
announced  Tl  1.5  Mbps.  and  PBX  linkage.   They  are  an  active  participant 
in  the  current  efforts  to  develop  a  100  Mbps.  fiber  network  standard 
(FDDI2)  SO  one  may  surmise  they  are  considering  large  fiber  rings  to 
Err?!!""  tfils  linkage.    The  PTE  Is  currently  marketed  with  a  tanstar  PTE 
P^  .t^N^  ^Th is  supports  a  MSNET  network,  licensed  from  Hlcrosbft.  but 
iiv?n::Northern/S:"Open  Mofld"  dirictloni    and  the  fact  that  they  have 
offered  the  Lanstar  Link  for  standard I zati on.    It  would  be  reasonable  to 
see  other  networkSiSUch  as  those  from  Novell,    Banyan  and  3  (X)M  will  be 
available  on  the  PTE. 
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The  other  product  from  Northern  Telecom  Is  called  the  DV/I*    The  DV/1 
uses  the  same  2.000  foot  2.5  Mbps,  data  link  of  the  Lanstar  PTE^  but 
connects  many  fewer  lines.    The  smaller  DV/1  System  Is  packaged  as  a 
combined  data  and  voice  system,    offering  a  mix  of  netwbrR-Ufee  and 
mln1ebmputer-l Ike  functions,    Iricludlhg  one  for  IBH  and  compatible  PCs 
that  uses  the  DV/1  as  a  server,    and  can  also  perform  messaging  and  other 
functions  with  the  DV/rs  own  software. 

The  Lanstar  PTE  would  appear  to  be  a  good  choice  for  camp jsnetwor 
provided  that  high  speed  links  are  developed,  and  that  it  Is  supported  by 
the  leading  network  vendors,    Interfaces  for  standard  Ethernet  devices 
are  developed. 


HIGHE;i  LAYER  NETWORKS 


Higher  layer  networks  today  fall  into  several  distinct  worlds.    These  are 


The  IBM  compatible  MS  network  family 
The  TCP/F'  UNIX  family 
The  spicial 1  zed  proprietary  networks 
The  OSI  networks 

The  first  three  represent  real  working  netw^      while  the  last,  the  OSI 
networks ,    i s  a  future  goal .    As  will  be  seen  in  the  following  section, 
what  is  really  needed  is  one  integrated  network.    Instead^    what  one  must 
settle  for  today^    are  several  separate  networks  from  each  of  these 
families^    and  try  then  to  develop  adequate  gateways. 


Required  hlghei^layer  functtons  -  Whensurveyed^  users  report  they  want 
the  following  in  a  full  function  workstation  based  network: 


K     File  sharing-   Theabil ity  of  network  users  to  access  and 
«  share  each  others  fi les  and  documents.    This  must  be  done  oh  a 
control  led,  secure  mariner. 

2.  Printer  sharing-    The  ability  to  access  and  share  various 
draft  and  letter  quality  printers.    These  printers  need  to  be 
scattered  geographically. 

3.  Shared  appl^i^catibri  software^   Users  would  like  the  ability  to 
share  a  common  library  of  select  software. 

4.  Message  systems-   There  is  a  need  for  comprehensive*  easy  to 
use  message  systams,  that  are  fully  integrated  with  various 
other  missage  sy.  ems,_  This  Cuii  be  interpreted  to  mean  that 
there  must  be  gbc    local  message  systems  that  are  able  to 
iriterface  to  using  the  SMTP  or  X.49S  standards. 


5.  Communications  gateways-  There  needs  to  be  gateways  to  other 
networks^  especially  those  supporting  the  X^25  with  X. 29  pad 
or  TCP/IP  with  Telnet  standards  as  well  as  IBM  SNA  and  3270. 


6.     Apple  Haciritbsh  iritegfatiori  -   Apple  Maciritbshes  should  be 
fully  integrated  both  at  the  file  arid  message  transfer 


function  as. well  as  at  the  full  application  laver,  for  select 
applications. 


The  IBH  compatible  MS  network  family  -   The  largest  family  of  higher- 
layer  networks^^  from  a  commercial  perspective,  is  that  centered  around 
IBM  PCs  and  compatables.    IBM  ebhtraeted  with  Microsoft,  Inc.  ^to 
d^yelop  their  networking,   which  Is  for  systems  using  the  MS  DOS  and  PG 
POS  operating  systems^    and  is  commonly  called  MS  networks.    The  IBM  Pe 
Network  and  Token  Ring  are  based  on  this,  as  is  MSNET  which  can  be 
licensed  by  vendors  to  develop  compatible  networks. 

MS  networks  define  servers  and  workstations^   Servers  within  basic  MSNET 

include  print  and  file,    while  IBM  and  other  leading  compatible  vendors 

such  as  3-COM,    BANYAN  and  Novell  add  other  server  functions  ihcludihg 

conwiunicatibns,   gateways,    message  systems  and  enhanced  security.  There 

is^nothlng  within  the^^MS  network  design  to  preclude  a  single  machine  from 

being  both  a  server  and  workstation  at  the  same  time,  but  constraints  of 

memory  and  cpu,    at  least  up  to  and  incJudlng  80286  based  AT  class 

machines,    as  well  as  lack  of  multiple  processing  in  MS  DOS  at  present 

preclude  a  given  machine  from  being  a  server  and  workstation 

Br"£Hc'"!"*^^%  This  should  change  with  the  80386  class  of  machines,  and 
MS  DOS  4  and  5.  however. 

The  result  of  this  constraint  IS  tbat  true  folly  distributed  networks  arp 
not  a  reality  in  the  MS  network  family  today,    and  instead  there  is 
generally  a  distlnctibn  between  server  and  workstation  processors.  A 
ijiore  severe  result  of  these  hardware  and  software  constraints  is  that 
large  efficient  servers  cannot  be  MS  DOS  based  and  so  vendors  have  had  to 
l^u^  proprietary  server  hardware  and  software,    which  they  then  try  to 
s^oL -^^^  network  compatible.    This  also  should  change  with  the 

80386  processors  and  MS  DOS  4  and  5.  ^  >• 

i!"  both  the JC  Net  and  Token  Ring  and  Northern  Telecom  and 

AT&T  offer  MSNET  based  networks,    the  current  top  choice  in  the  MS 
network  family  include  those  from  3-eOM,    Novell  and  Banyan.    3-CdM  Is 
the  most  MS  DOS  compatible,  and  even  will  be  interfaced  at  the  NETBIOS 
level,  ^but  3-COM^has  tended  to  try  to  market  their  network  On  their  own 
Ethernet  card.    (This  is  doe  to  the  fact  that  this  was  the  company's 
origin.)    Recent  indications  are  that  the  software  network  is  now  being 
more  agressively  onbundled,  so  It  is  beginhing  to  appear  on  many 
transport  systems.    Novell  and  Banyan  have  always  offered  their  network 
on  other  vendors  transports  and  so  have  more  transport  options  ati^^this 
time,    Novell  and  3-C0M  have  focused  on  smaller  networks,    while  Baoyah 
has  focused  on  larger  networks  and  sub  networks  integrated  over  various 
transports . 

The  gateways  are  beginning  to  appear,  but  at  present  the  most  common 
gateways  are  to  IBM  3270  and  asynchronous  ports.    They  all  have  message 
systems  and  are  all  talking  about,    or  are  just  releasing,  X.25 
gateways.    Integrati Oh  of  Macintoshes  and  TCP/IP  do  not  currently  exist 
although  3-GOM  offered  a  Mac  server  in  an  earlier  network,    while  Novell 
and  Banyan^are  committed  to  TCP/IP  and  Banyan  acknowledges  an  interest  in 
^"fJ'*^-    Banyan  appears  the  most  advanced  in  Iriternetwork  bridges 
network  management  and  remote  management  as  well  as  internet  standards 
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Vendors  of  applications, software  for  MS  DOS  are  now  releasing  versions 
for  MS  networks  and  finally  are  ready  to  address  sight  or  network 
licensing  and  shared  programs. 

The  TCP/ IP  UNIX  family  ..^^he  TCP/IP  network  standards  were  originally 
developed  by  the  BARPA  coramunUy  but  were  rapidly  and  enthusiastically 
adapted  and  enhanced  by  the  Unix  community,    especially  those  using  Unix 
based  high  powered  workstations  and  Digital  minicomputers.    This  has  thu 
become  the  defacto  network  standard  for  this  class  network^   arid  due  to 
Its  wide  spread  use  has  now  become  the  Iriterriet  standard  for  acaderal a, 
arid  is  now  moving  Intb-^lndustry.    This  Is  still  a  limited  commercial 
marfcetv    however,    so  many  vendors  are  only  acknowledging  It  through 
gateways  from  their  networks,    except  for  the  CAD/CAM  area.    Some  ^ 
vendors,    such  as  SUN,  are  also  beginning  to  support  servers  for  MS 
network  based  systems  on  TCP/IP  UNIX  systems,    so  some  Intercbririectibn  1 
beginning. 


The  specialized  proprietary  networks  -   Many  vendors  offer  their  own 
proprietary  networks.    Some  such  as  Domain  from  Apollo  are  excellent, 
fully  distributed,    full  function  networks.    Others  such  as  Digital,  have 
Indicated  a  movemerit  to  standard  rietwdrks  as  they  develop.    IBM  has 
defined  a  network  based  bri  Application  to  Appllcatlbn  Protocol  (AAPC) 
that  Is  part  of  Its  proprietary  SNA  usirig  a  Logical  Unit  6;2  (LU  6.2), 
that  Is  an  alternative  to  the  MS  network  for  the  IBM  PC  family. 

The  OSI  networks  -  The  International  Standards  Orgariizatiori  is  workirig 
on  a  complete  set  of  rietwbrk  standards,  arid  most  vendors  indicate  they 
will  move  tb  these  standards  as  they  develbp. 


CONCLUSION 


A  campus  wide  rietwbrk,    fbr  a  large  campus^     must  use  a  Ibwer  level 
transport  that  will  get  a  high  speed  conriectlbri  to  as  many  desk  tops  as 
possible,    from  a  minimum  of  nodal  points.    That  transport  must  support 
the  current  network  offerings,    as  well  as  future  ones ,^   arid  provide  high 
bandwidth  Intercqnnectlon^of  thosi^ribdes.    Nb  sirigle  bfferl rig  meets  that 
today,    but  the  Northerri  Telecbra  PTE  transpbrt  seems  the  elosest-at  this 
time.    Northerri  needs  to  add  high  speed  Interconnection,  cross  agreements 
with  major_^network  veridbrs,  arid  Etherriet  and  token  connection    to  be 
fully  acceptable.    At  the  higher  layer,    a  combination  of  TCP/IP  networks 
and  Ms  Networks    (such  as  those  from  3  COM *  Novel  and  especially  Bariyari) 
would  offer  many  of  the  services  rieeded.    A  itiajbr  weakness  wbtild  still  be 
the  lack  bf  iritegratlbn,    sb  that  the  integration  bf  these  separate 
netwbrk  wbrlds  wbuld  be  a  critical  next  step. 
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ABSTRACT 


m^K  ^^}^^  "^^  ^PP^"*  that  Carnegie  Mellon  UniversiQ^  was  embracirif  astrateev  of 
^f^n^     mteponnected  cbmpBting  f^  insmiction  and  resich  funeS^4ncSSidy 
^e^central  computing  resources  availabic  for  administrative  pmposes  were  being^essS^kh  no 
^^^^""^^"^^  ^nistrative  compuS^resoi^ce?.  ^'"^  "° 

mfomationand CQmpBtogsupport  in  all  the  tradiUbnal  admimftr^HvP  nffices  was  ero^ne  This 

fiF?J''''^^'  ^^&^^^:^^'''  lack  thereof,  the  implementation  of.  the  c^K™  oflid 
the  lessons  learned  fiom  the  250  node  administrative  LAN  (Ethernet) 
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PART  L  THE  CAMPUS  COMPUTING  ENVIRdNMENT 


A.  GENERAL  DESCRIPTION 


e^e^MeUbn  Umversity  is^lo^  Comprised  of  the  College  of 

Kne^rts,  the  College  o^^  College  of  Science,  Camegie 

Institute  of  Technology,  the  School  of  Urban  and  Public  Affairs  and  the  Graduate  School  of 
Industrial  Administration,  it  offers  a  computer  intensive  environment  to  its  6500  students^  400 
faculty  arid  1900  staff. 

GiCTcnily,  C^negreMeUbn  e^s  in  excess  btthreeiHiousahd  cbmputen;.  Hiese  mclude  IBM_^ 
3083,  RT,  AT,  XF,  and  PC  class  equipment,  BEC  8650,  1 1-780, 1 1-750, 2060,  MicroVax  and 
Ko350  class  cqmpn^  and  Apple  Macintoshes.  In  addition  to 

diversity  owned  compute^  (30%)  of  the  student  body  own  their  own 

computers  and  oyer  forty  percent  (40%)  of  the  faculty  own  their  own  computers.  The  University 
employs  over  350  computer  professionals^  more  than  150  of  them  in  support  functions. 


Administrative  cdmputin^^^  on  two  DEC  2O60's,^tliee  ViSt^l  3083, 

the  PC JLAN,  several  AppletaS  nemorfcs^mid  hmnCT^  pereohal  computers.  The 

stated  direction  is  kuni^ate  aH^nnmstrative  plications  fibra  the  IBM  3083  and  the  DEC  206O's 
to  am  imegrated,  dismbuted  databa^  environment,  operating  on  a  cluster  of  VAX  870d*s  running 
VMS,  over  the  next  three  to  five  years. 

To  reach  our  goal*  we  will  use  inainfhLmcSi  sophisticated  data  cdmmumcatidns  ind  database 
managensent  software^  high  pow      persdnal  computer  (Microvax,  RT  Sun  HI)  wbrfcsiatibris  and 
Icxal  area  netwcSldng  (LAN)  technologies  to  meet  information  and  data  processing  heeds  in  tiie 
administrative  areas. 

B.  THE  ADMINISTRATIVE  LAN 

In  the  September  1986  issue  of  PC  WORLD,  Bill  d'Brieni  a  technology  vmter  and  cornputer 
colunyiist  in  New  York  City>  states  that  the  average  size  of  a  LAN  is  6  to  10  workstation  n^Sdes 
with  20  -  40  MB  of  hard  disk  stdragCi  bhe^file  server,^c«ie  print  se^        two  printers  and,  tf 
Unstablei^  mig;ht  r^uue  asjnuch  as  JO  - 12  hours  of  technics  support  per  w^k.  (O'Bneh,  Bill. 
"Network  Management:  Tips  and  Traps",  PC  WORUD,  September  1986:  pp.  228-  237.) 

Admims^ve  S^^  have  one  of  the  largest  pc  based  jcK:al  area  networks  in  the 

country.  In  addition  to  its  size,  the  uses  of  the  network  have  extended  beyond  electrdnic  maiU 
shared  printers  and  shared  general  purpose  software.  The  Administrative  LAN  at  Carnegie  Mellon 
University^  which  is  the  subject  of  this  analysis,  has  over  250  workstation  nodes,  2.S  gigabytes  of 
disk  storage  oh  the  thirteen  file  and  print  servers  and  12  printer  (including  dot  matrix,  daisy  wheel, 
and  laser). 


The  topits  between  conception  and  deployment  of  LANs  are  numerous  and  occasionally  deadly. 
We  will  describe  both  the  current  operation  and  review  sorne  of  the  major  issues  that  were 
addressed  on  the  way  to  network  stability. 


The  fetors  leading  up  to  th^currentlyins^ 

that  were  converging^  1983.  Fii^t,  deirmhdsoaffie^dministtafi^^  DEC 2060  h^ware  had^  __ 
grovm  to  t&e  nm^  The  decision  point  regarding 

addi§kmal  hardware  acquisition  was  approaching  rapidly.  Second,  the  commercial  availabili^  of 
personal  computers  appeared  capable  of  supporting  administrative  users.  TTiirdi  there  was  a 
growing  need  to  standaidize  office  automation  applications  for  ease  of  support  and  developrneht. 
And  the  fourth  was  the  bri-gdirig  technological  thrust  of  the  GMU  ambiance. 
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^J";^^]*®"  ^  uffli^tton  ,(technology  drives  service)  emphasis  on  the  part  of  senior 

S^*8«"^«?^:Feworgm2a5ons  hav^  based  useiicoSiSunity  amone  the 

scraor  adnunist^on  Aat  is^resent  at  CMU.  This  ehvirarSent  tends  to  seek  i^cefiT^ 
technology  to  address  problems  even  if  these  technologies  are  not  completely  stable. 

^it^wJM        of  conveigence  of  these  stt^^       development  of  a  stfategiipestiii*  fof 
^nms^tive  computmg  w?ys  the  responsibility  of  Senior  Vice  President  Richard  van  Horn  Vice 
?Mv'^m«^fF.f  of  AdnfinisSative  Systems 

St  Sithdif  Sc^S^   "  eoordinator  I^nda  Bamer.  and  Senior  Systems  and  Technical 

Snf  ^°      further  appMabhs  develd^ment  in  the  DEC  2060 

^na^d  to  bejm  the  process  of  planmng  for  me  Jiext  generati^^ 

IS^S^Pfi  ®  ^^'^^        °f  *e  applicatio^i  deffland  overload.  This 

allowed  the  use  of  personal  computer  technology  for  the  development  of  interim  appHeations. 

The  first  phjse  of  the  plan  to  meet  appUcation  needs  called  for  the  purchase  of  several  personal 
oomputers  l^^istrattve  de^artnKnts.  To  add  fiscal  support     this  direction,  the  cost  that 
would^have  beeaincurred  with  the  purchase  of  additional  manfiame  fiaidwai«  was  used  to 
f^niJ?^- °^ personal  computers.  This  dir^tion  was  in  line  with  the 
u^^^s^stated  pohcy  regarding  a  transition  from  a  timesharing  to  personal  based  cdmpuUng 

As  the  need  for  shared  access  to  data  became  clearer,  the  advantages  of  having  powerful  oersonal 
computers  for  use  by  individual  staff  seemed  to  be  outweighed  by  the  neTfofS^^on  Ss"to 
s  ^  ^P^^  ^^^^  versions  of  files,  dfter  iSIf  that 

hSd  dScl^e^f        ^  '"^^  P^"^"^  cdmputa-s.  and  the  expense  of  thelystems  that  had 

^''^^^o"  of  *e  options,  it  appeared  that  using  Local  Area  Network  (LAN) 
T^^t^l  "ff  advantages  of  timesharing  computing  and  minimized  the' 

S^InSI''^'^  ^r*"  P«-^"?l.computeis.  We  could  still  meet  the  intended  objectives  with 
fnrfe^o^iTl  *erefore  die  decision  was  made  to  investigate  this  technology  for  possible 
application  opportumuesm  administrative  offices.  i~:>»iuic 

f^lf  ^3^  Hu5^^^'^^  system  specification,  vendor  selection,  product  acquisition,  location 
^S^^^^""^^  tuning.  appHeations 

^^%^^h?^^^$''^^^-'^'  and  planning  for  replacement  E^h  of  these  activities 
^addressed  to  a  greater  or  lesser  degree  in  the  implementation  of  the  Administiative  Systetns 

1.  SYSTEM  SPEGIFICATiON 

^^^^^'^^""'u^*^'!  Administrative  Systems.  Among 

fte,sp«ifications  were  that  tfie  t^hnology  of  choice  was  the  ethemet  bus  t^hnoiogy.  Data 
^srassion  rates  wjre  to  tejic^^    6  megabits.  It  was  desirable  that  aiearchUectur«  pennit 
^re  than  one  file^eron  tiie  ne^ik.  Print  queueing  and  spooling  were  recjuired.  Various 
f^^^l^?"^^-^'  shared  and  private  -  -  were  toS  supported.  Good  diaSc 
tS^^r.'"'^'"  ^'^^  "1 S^? ^^'^^         ^     entered  iJ^an  new  enviroi^°nt 
ft? provided  by  the  vendor  would  indicate  the  forethought  and  planning  placed  into 

I?!if Sf??      *°  utilize  standard  DOS  to  assure  applications  software  availabiUty  and  permit  use 

«>n»°^ds.  JJic^lications  Uiat  could  be  served  by  the  network  iiad  to  include  shared 
SS;"fces5,4«abasc,  wordjiw^       printing,  and  interdepafttnehtal  mail  services.  These 
additional  utiJi&es  would  provide  services  that  v  -r?  previously  only  avaUable  from  the  mainframe 
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It  was  anticipated  that  we  would  expeet  the  smrie  rabusmess  from  appKeatibh  software  on  the  LAN 
as  we  were  accustomed  to  oh  the  timesharing  systems; 


We  decided  to  esteblish  a^pilot  in^stallation  to  evduate  feasibility,  support  requirements,  and 
usefulness  of  the  software  in  a  production  environment 

2.  VENDOR  SELECTION 

During  late  1983^  the  Administtatiye  Systems  teelmiefl  grou^  investigated  various  hetworic  vendors 
who  were  active  in  the  field.  These  vendors  meluded  Orchid  T^hhologies,  Gotvus,  Novell, 
PiSteoh,  and  3l&m.  During  this  pOTod  we  weighed  the  stated  product  directions,  compatibility 
with  industry  standard  protocols,  and  interest  in  the  CMU  environment. 

Mt^er  jjreUminary  investi        the^njup  selected  the  3Com  Ethernet  pfoducts  for  both  hardware 
and  software  for  the  proposed  pilot. 

3.  PRODUCT  ACQUISITION 


H^der  jffie  a^ement  formaKzcd  betwwh  CM  both  organizations  would  benefit  from 

ffiis  eomitmtoe^^^^  CMU  would  receive  pricing  incentives  for  network 

inte3ace  boards  u^  within  the  campus  and  a  site  license  fof  thi?  Etherseries®  server  softwaiS. 
3Com  would  jtenefit  from  the  sale  of  boards^  which  would  incrcase  as  additioriaVserve^  were 
deployed^  and  CMU  would  serve  as  a  shdwplace  for  LAN  develbpment-_In  adStioh,  CMU  would 
be  permitted  access  td  sdUrce  code  to  obtain  better  uhderetahdihg  of  tiie  product  and  accelerate  our 
network  software  develbpirierit 


fii  Mndsight,  this  agreemeht  was  probl^^  Although  it  had  provided  a  mechanism  by  which  we 
could  grow  our I-AN  veiy^  did  not  clearly  state  what  our  status  was  with  respect  to 

technical  support  (see  Lessons  We  Learned  for  a  more  detailed  explanation). 

4.  LOCATION  PLANNING 


Location  planning  for  tiieMtiflLi^y?  site  m^^^  an  area  where  the  cabling  could  be 

ins^led  with  mihimuEh  user  ffisrupfion,  the  server  could  be  housed  appropriately^  the  LAN  wotild 
p^Jve  K^  usage,  and  installation  of  the  LAN  would  add  significanriy  to  the  efficiency  of  the 
operational  unit 

The  Financial  Aid  Office  of  Carnegie  Mellon  was  select  as  an  appdcbpfiate  loc^on  Ic^  the 
introduction  of  this  t^hhblo^.  This  sitc^ was  didsenibr^^^  had  limited  access 

to  inainframe  computixig  andma^  in  ffie  queue;  the  ai^lications  they  requested 

weiB  primarily  dcpehdfeht  bnxfeta  ODllected  by  the  financial  aid  office;  data  involved  in  the  proposed 
applfcatibns,  th^  was  no^^ 

cent^y  locate^  the  applications  would  have  high  visibility;  and  the  Associate  Vice-President  for 
Financial  Resources,  Walter  Cathie,  was  a  willing  and  siippdrtive  edllabbratbr. 

5.  CABLE  AND  HARDWARE  INSTALLATION 

At  the  time  tfe  initia  hetwbii  b  the  IBM  Personal  Computer  was 

sheeted  asflie  haidware  ehvirohment  The  final  configuration  included  one  XT  to  act  as  the  initial 
hctworic  scrver.ioitf  P     with  two  disk  drives  and  seven  PCs  with  a  single  disk  ctivc  each.  _ 
Every  personal  computer,  regardless  of  type,  was  equipped  witii  a  memory  expansion  board,  384K 
of  RAM^  a  Hercules  Graphics  Caid^  and  a  3Cdm  Etheriink  card  arid  appropriate  cabling  and 
connectors. 

Si^ti^sefeeti^bfiie^^^  installation  of  the  necessaiy 

ejhoiiet^^  The  wire  was  pulled  for  the  first 

instaUatiqn  in  Isute  1983.  Based  chi  the  recommendations  of  external  consultants  we  used  the  coaxial 
RGS8  cable  with  scrcw  on  connectors.  This  proved  to  be  a  cdstiy  mistake.  (This  will  be  discussed 
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in  Part  II.  ISpact  of  Exiting  techribidgy  bh  CiipleStation  of  the  Administrative  LAN;) 

£cSn^  a  dSIS!SSf  fP"  werexpnfigur^^pf  the  depaffinental  staff  as  ^etwo^k  workstations 

1^1  H^JSS^^  "^^  tf  ^^^"S  st(5rage..Eaeh-wbrkstation  was  equipped  with 

POS_andnetw^^vere  to  enable  it  to  use  the  networfe  We  also^rovided  standardized  batch 

^^S^^^SS^M'ST'  ™  -l"«^es)  as  weU  as  the 


3Gbni  Ethersenes®  user  software 
6.  USER  TRAINING 


smS  wSi^e?  c^nduet^  on-site  In  each  of  two  sessions,  smafi  groups  of  the  financial  aid 

r^^^^^u^  ^""^^  ^"^S  involved  hands-on  practice  to  introduce  and  Practice 

^Sn'^^^Sf  '"^     '^^^^^^      faciUties.  and  network  services  like  m^lS  pSntiS  Thf 
^^ond  part  of  the  training  dealt  with  the  specifics  of  using  the  applications  progrirn^deJio^^  for 

7.  APPLICATIONS  DEVEL0PMEN1 

J^f^^^^^^^^'^^^  effort,  standards  were  developed  for  drive  specifications 
and_other  netwoittottons  Aat  would  need  to  be  coded  into  the  applic&onllSjflitSf^^^^ 
apphcadon  was  identtfied  and  the  pmgmnmer  analyst  who  supp^S  finSal  £dSe 
mainframe  was  assign«l  the  PC  development  effort.  This  individual  also  pSvid^d  usir  frainine  in 
the  use  of  the  apphcation  on  the  network.  proviueu  user  ffammg  m 

8.  PLANNING  FOR  ENHANCEMENTS 

^^^^^^1^^  ^"l^lf^  The  fiKt  was  an  expansion  of  the  capabilities  and 
uwiees  of  thenetworic.  This  was  accomplished  ihrbugh  the  development  of  ^-^ditional  user 
applicauons.  batch  files,  user  greets  and  news  messages.  ^  aiuonaiuser 

Illi^k'*'^^^^ sucasssful,  the  second  tj^e  of  expansion  would  involve  additiohal  nodes 

9.  PLANNING  FOR  REPLACEMENT 

^^^M^M^^^^^^^^'^^W^^^''^^       the  ANDREW  campus 
MAC  r^m^.  Future  plans  include  miegra&ng  flie  network  into  the  campus  wide  token  fine 

netwo±^eitherthK5ugh  gateways  Of  thr^^P^  a  to  the  tokeSSw^Sdsfftware 

Of  mor  consideration  is  providing  the  mechanism  for  a  path  into  thi      diSutl  ne^SKS 
maintaimng  the  speed  and  functionality  to  which  our  LAN  users  aeeusS 

TJe  response  to  the  pilot  was  extremely  favorable.  Tne  LANtechnol  gy  made  use  of  existing  data 
figu^^mamfimne.  j^rovided  the  way  to  create  a  richer  infonnationcoSfftte  i^S^^ 
QffKe  ste^  and  provided  a  model  for  other  adminisSative  areas  in  the  blending  of  o^e?^  newer 

ly'^^,f'>^^^^^&^%^^^TfoT  the  same  type  of  environment  and  servSs  (S^Part 
V  -  Mamtenanee.  Operation  and  Training  Support  Neces^  to  the  Successful  Lifebf  ffii  LAN.) 

^il  AD1^*T^?M^E"^'^  TECHNOLOGY  ON  IMPLEMENTATION  OF 

A.  EARLY  IMPLEMENTATION  DECISIONS  AND  RATIONALE 

As  the  L^  gained  \wder  acceptance,  there  was  more  of  a  demand  for  additional  iJdmihistrative 
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units  to  be  connected.  Various  scenarios  and  dpddhs  were_wei|hediri  deten^        bist  method 
hy  which  expansion  could iake  place.  Oijur  expansion  n^ved  tbwarda  "grow  and  react"  sSatejgy 
indstly  bei^ua  of  lim  we  reached  our  LAN  ih 

humbCTof  offices  suppOTted^^  were  aHe  to  resume  a  more  proactive  stance.  The  strategy  was 
developed  fliat  would  encompass  LAN  access  for  all  of  the  remaining  departmental  units. 

During  this  ^^th  period,  there  were  numerous  considerations  which  impacted  the  iraplemehtatibn 
strategy.  The  costs  of  the  physical  wiring  was  an  important  f actbr  as  was  the  physical  placement 
of  the  connections  resulting  in  varying  lengths  of  network  segments. 

Baseband  Ethernet  had  traditionally  operated  on  thidc  Beldeh  8262  cable  with  costly  drop  cables 
tha  cohrieetGd  to  each  wmfetatiorrwhicli  ^^  attached  One  advantage  which  the  3Com  network 
ctfl&rf  was  ffie  abihty  to  run  Ejhem^^  on  a  thin  RG58  C/U  coax  cable  and  eliminate  thedipp  cables 
rafely^  This  savai  consicfe^^    cost  on  the  network  cable  and  the  drop  cables  thus  reducing  the 
perconnection  cost  significantly.  The  drawback^  however^  wi^  that  upon  considering  disiahce,  flie 
thin  RG58  cable  had  a  maximmrecoinmended  distance  of  IJSOO  feet  per  segment  while  the  thick 
8262  cable  could  support  a  3,000  ft  segment  (l->3  ratio  per  foot). 

In  addition,  each  cable  sup^ffted^variousiypes^    cohhectiohs  to  tap  into  the  network.  The  thick 
8262  caHereqiffled  m  extonal  trahsceivCT  tapped  into  the  cable  with  a  drop  cable  running  between 
ffie  netwoft  mddie^^^^  llie  thin  RG58  cabl&only  required  a  tH:x>nnector placiS  between 

pi^es  of  network  wire  with  the  vertical  portion  of  the  t  connected  to  the  back  of  the  personal 
computer.  When  using  thick  cable,  the  drop  cable  brings  the  nefivor*  connection  to  each 
workstation,  while  the  thin  cable  inust  fun  by  each  workstation  that  is  to  be  connected. 

This  approach  of  "tappingiito"  tiie neiw^fc  is  ch^actoistic  of  a  bus  network.  Each  machine 
connoted  to  a  segment  wiHIisteh^  ffiecable  to  see  if  it  is  cieai*  to  transmit  data.  If  two  machines 
e»ffide        atten^teig  to  send  ^ta  simiUmnOTusly,  they  each  wait  a  landom  period  before 
retr^isamtting.  Ete^^  bus  requires  a  terminator  placed  at  the  both  ends  of  a  segment  of 

caHe^    aJ^ak  in  the  segment  of  cable  occurs^aU  users  attached  to  that  segix^rit  aire  unable  ib 
cqmnaunirate  on  the  netwoik*  An  advantage  to  thick  cable  is  that  additional  iisersinay  b^  iappod 
into  the^network  without  disrupting  dtiier  users.  Adding  usere  to  tiie  thin  cable  requires  Knging 
the  network  dcwoi^  cutting  the  cabte,  addiri  to  attach  to  the  conttbller  card  with  a  T 

connectof  and  bringing  the  rietwettfc  back  up. 


Attdthff  method  of  ccmnectmg  close  quartcrwi  clusters  of  peq5le  is  by  using  a  Delni  (Digital 
Efficrne^toeal  Rc^prk^^^^         This  device  p^ermits  die  connection  of  a  drop  between  the  delni 
^  ffieiietwork,  tiien  other  drops  are  connected  directly  between  the  (teliii  and  the  workstation.  It 
provides  the  advantage  of  a  star  network  while  maintaining  the  Ethernet  specificatiiSi.  ^e  may 
isolate  problems  easily  by  remo\dngdrop  c^les  Delhi  connected  iimchihcs  until 

the  malfunctioning  maclune  has  been  detected.  Also  the  addition  of  a  Dehii  ^ds  no  physical 
distance  to  the  length  of  the  network  caHe,  irrespective  of  the  length  and  number  of  drop  cables. 

fei^dewngthc  the  LAN,  it  consisted  of  thin  cable  running  through  the 

^mmdal  AM  ^)artinent  with  an  eventual  connection  to  thick  cable  iri  a  pipe^afc  The  thick  cable 
CTOSsed  betwc^  bdldings  undei^und  and  then  tan  into  a  wiring  tiay  in  thehaUway  to  the 
Administrative  Systems  ccmddr.  Bom  tlmt  i^int  it  ir^ged*^  to jaim  ciSle  ahdimthro 
(fevelopers'  offices^  A  benefit  of  the  chosen  netwcrk  t»^^logy  was  tfc  abiHtyfor  one  stetipn  to 
be  down  and  hot  affect  other  users  bh  ttic  LAN.  This  aid^  us  ih  localiahg  trouble  to  a  particular 
machine. 

An  jddifioh^scgmcnt was  added  to  ffie  end  in  the  Financial  Aid  office  that  extended  via  tiiick  cable 
to  Se  UnivOTi^^  Planning  Office  located  on  the  third  floor  of  Uic  administraddh  building.  Shortly 
afterwards,  an  extension  was  added  to  extend  the  network  onto  the  fourth  floor  accounting  area. 

As  the  network  segment  was  extei^ed^w^  found  that  pafcrm^ce  bcgM^q  as  the  length 

of  the  network  went  over  Slbwablesp^ificatioh^  In  improve  performance,  the  network 

was  split  into  two  segments,  and  a  repeater  was  installed  between  them.  The  repeater  served  as  an 
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SSfL^  ^  ^m^^^J^^:^^  and  send  them  onto  the  next  segment. 
nSSf  ^  """^  P"'''^      ^'^^  Equipment  offered  a  reliable  p^5duct  at  reasonable 
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L^JiSS^  continued  throughout  additional  departments  on  the  second,  third, 

Sw.^^^  S^-  i^f  dunng  this  penod  that  the  decision  was  made  to  move  to  alopology 
fl^  PpS  5^ic  Sf'^r^^^^Ogti^^p  building,  connecting io  segments  acmss 

flMO  Part  of  this  decision  was  Jhe  realization  that  the  Ethernet  specification  did  not  suDoort 
mubple  repeaters  within^a^  single  logical  segment.  The  prefert^  approa^  was  £  haU  Sater 
between  each  segment  of  flie  network  and  the  main  tnink.  ^ 

Jil.Si!^?"'^"  ^°  P^^^r       Perfonnance  for  users  on  the  r^N.  we  found  that  the  server 

vm  ^^^^^^^-^^  '^^f^i  as^  way^to  overcome  the  I/O  bdttlineefc  asSiated 
w^tfi  nonml  PC  XT  disk  dnves  (le;  148  mb  dnves  with  20  ms  access).  Once  file  servere  were 
available  we  exammed  their  capabiKHes  and  limitations. 

I^SIllllr^^^^  hardware,  analysis  of  fast  afieent  softv^aie  took  place.  Out  of 

CPulSninf  jvered  operations  to  be  more  I/O  dependent  andilss 

CPU  dei^dent  Fasterd^sk  controllers  and  dnves  would  reap  Sore  perfonnance  benefits  ratho- 

In  addition,  we  examined  the  availabiUty  of  fUe  and  record  locking  mechanisms  to  ihcoroorate 
mesw^wSS^'ll^S^"'*^^^^ 

tiles,  we  wanted  to  provide  this  capability.  Here  again,  it  had  to  be  fast.  reUable  and  efficent. 
B.  WHAT  WE  LEARNED  ALONG  THE  WAY 

SitSP^^?  *^  -  choices  and  decisions  were  without  mishap  and  the  network  remained 
SofiS^fw?°n     ?Won.  Obvioujly.  as  in  any  new  endeavor,  it  was^d  i  nS  wftSus 

Usetheairrectei^^m: 

The  network  cable  was  pulled  for  the  first  installation  in  late  1983.  The  thin  RG58  coax  was  used 
AroughouttheFmancial  Aid  department  and  required  connectors  inseSoreach  ofTe  Clonal 
computcjs  to^  comiected.  After  an  initial  two  months  passed,  the  n^WoJk  aIS  uStiSe^d 
^unued  to  have  intermittent  problems.  Some  further  reW:h  into  t^eT^blem  re^^Xt^a? 
S  wSSh'^""^ tt^rathcr  than  crimp-on  conn«:toi^ io58  cabSI  Sed 
core  whicjh  wr.uld  not  support  a  screw-on  connector.  In  addition,  some  RG59  cab&^d  to  uSd 
m  error.  Q)rjieetors  were  replaced  and  the  bad  section  of  cable  i4pla^  ^ 

commitment  of  financial  resources  for  this  pilot  and  our  naivete'  most  of 
t^^S^tv'^ff^^  AdminisMSvc^ystems  technical  staff  iSthlth^  by  ^u'"°''*'^ 
^^SlS^ifi^fn^^  '^^f  u^'^u'^^  we  worked  closely  with  Uieslo  identify 

SXS^^-*"^?"'  and^Aey  begitti  to  physically  lay  the  cabh.  and  install  runners.  EVentuSl? le 

cable  requires  a  great  deal  of  care.  Sometimes  it  is  useful  if  the  group  handling 
Sf  fS^-^?P"  knows  the  impactif  a  mistake  is  made.  Follow-up  is  sbmetir^s  rclSrcd  to^S^ 
tthat  the  cable  was  instaUed  successfully  or  to  find  and  con^cTflTws 

'^^^^^^^^^^^  ^  f&  byildings  had  been  ihstaUed  by  another  organization 
^^^^^^^f^A^'^''''^-^  for  cable^ne  was  empty;  one  contained^asychronous 
data  communication  hnes;  and  one  contamed  power  cables.  After  investigating  a  potentiaproblerS 
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caused  by  electife  ihterfereneejthe  hetw^fc  tended  to  go  dovm  at_5:10  PM  every  day),  we  _ 
diseovei«d  that  the  eaHe  h^  as  die  power_cables.  Our  thick  network 

cable  was  then  removed  and  reinstalled  in  the  empty  conduit  thus  ending  the  mysterious  pn^blem. 

Adopt  a^mrkwHchus^^ 

h  the  confusion  of  various  networks  available  as  well  as  different  protocols  with  claims  of  faster 
transfer  due  to  larger  packets  of  data,  etc,^  one  must  ftalize  that  vendors  who  ebriforaiib 
industry-  standaixi  piotdcdls  will  provide  the  most  flexibility  for  expamsibn  .  A  variety  of  repeaters 
and  bnd^s  fem  vsuious  vendors^  avaHable  fliat  eornmuhicate  across^q^^  protocols.  It  is  best 
to  invest  in  a  LAN  sblutibh  that  offers  a  wide  v^ety  of  choices  for  the  future. 


For  A&ninistrafive  Systems,  an  attractive  feature  of  the  3Com  LAN  was  the  XNS  protocol  that 
their  software  used. 

Fasten  the  cable 

Many  of  our  problems  occurred  djie  to  Ibbs^eahle  that  had  been  "tucked"  along  the  uhdCTside  of 
basebbaids.  i^uehtly  t^  cable  wbuld  either  be  tugged  by  people  moving  their  PCs  around, 
becbme  enmped  br  rolled  bver  by  chairs.  Just  the  process  of  fastening  the  wire  properly  aided  in 
stablizing  the  network. 


Bmldacopvnon  environment  for  the  clients  and  the  scftware: 

As^with  any  computer  system,  there  is  a  need  for  a  cdnsisfent  inteiface  for  the  client  community. 
This  accelerates  their  ability  to  learn  new  software  as  well  as  urideretahd  how  to  navigate  thrbugh 
the  network. 


We  found  that  standmdizatibh  of  dnve  lett^  within  the  DOS  environment  helped  meet  this  goal. 
System  software  tend^^  on  a  E:  drive  while  personal  disk  areas  were  on  F:.  RAM 

disks  were  used  to  insure  that  both  users  with  and  without  hard  disks  maintained  the  same  network 
drive  designations. 

EsuAlish  ncmung  cohWrUipn^ 

Network  servers  require  that  Ibg-iri  names  are  assigned  to  each  user  bh  the  system.  These  names 
should  be  Unique  across  all  servers. 

At  GMU^  users ^t^assi^  timesharing  systems  so  it  was  very  convenient  to 

2abpttee_saine  names  for  the  netw      Servers  were  given  names  that  were  relative  to  the 
department  for  whom  they  provided  service. 

insure  that  cdt  servers  oh  tM  LAN  kno\v  aboui  their  hei^^ 

Whi^n  a  s(yyerg^  to  disconnect  itffom  the  network,  perfomi  the 

rcquired  repaffs,  ahdffiehre-ihspa  tfie  server  without  attaching  it  to  the  cable.  Perhaps  the  work 
may  tafe  place  while  Hie  segment  has  adJ  fional  connections  spliced  into  it  so  the  cable  is 
unattached  to  the  rest  of  the  network. 


Generally  we  found  that  if  a  server  did  not  know  abbut  the  rest  of  the  servers  on  the  LAN,  its  user 
community  were  not  able  to  see  those  other  serves.  Ttis  affected  the  ability  to  linfe  to  qflier  senders 
for  accessing  files  or  spoiling  jmhts.  It  was  impemfive  fliat  we  ihsure  wheh  a  sen^ef  went  taken 
down  for  sendee,  all  ^er  servers  were  nbufied  of  8ie  change^  Gohvereely,  when  a  server  was 
brbught  ihtb  sendee,  all  bther  servers  were  notified  of  the  addition.  The  3Com  software  included  a 
provisibn  for  this. 

Bmtd  network  caxcdogf or  (M^ 

When  diagiosing  problems  or  reseat  regardirig^machiries  attached  tb  a  segment  of 

the  network,  it  is  very  useful  to  ha\  -  it  stored  eenfraliy  within  a  file  accessible  by  all  users. 

As  ffienumber  serial  number  of 

ma^hmi^^        of  the  user  to  whom  it  belonged,  TCP/IP  address  which  was  assigned,  and  other 
information.  ^ 
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^rj^prevejuivemaimmhceprme^^ 

2»s^managem?nt  Jecdines  meffe  of  an-issue  when  disk  size  exceeds  10  or  20  MB  the  ]sr^^ 

if^^S^.^^^'^^^'^^^'^^  TsieSsklSlid^^ 
refonuatdng  at  penodie  intervals  to  reassign  bad  sectors  and  to  place  data  in  a  wSnt'guSurarea. 

^r^im  sizes pface  bowiday  oh  file  siz&s: 

ft_^suH)osed  advantep  of  Mge  disks  on  the  PC  based  serve  s  was  that  we  would  be  able  to 
creme  volumes  to  hold  files  that  wwe  the  size  of  the  disks  thems^ves.  UnfwtSelv  dS^^^^ 
mm  size  liffiitaioh.  we^vCTed  that  larger  disks  were  paititionl  on  ttTsS^S  Al*^^^ 
could  make  all  of  the  partitions  available  for  use.  volumes  for  files  c^Tnm  eS  a5iSm 

Monitor  disk  space  usage  &  encourage  off-line  archival  onto  floppies- 

Based  on  omrej^nence  with  tiiSesharihg  systems,  we  realized  that  disk  sijaee  is  ijrbBablv  the  nn^ 
reso^  which  IS  consumed  theiastest.  infeder  to  minimize  this  p^olleSon  ffie^f^^^ 
msm^jhat  enough  sp^e  remained  fbr^^lications  to  nin,  we  encoS^lpl  to  4iz^fl?D^^^ 
^r^nal  storage.  Eacli  gen^  user  was  assigned  160K  of  spa^SffifsSve?  Excedtions 

^  l^PdatabasI  f^faB^i^™^^^ 
^i^^^lui  '^-  ^^  '^l^^^  pro\aded  a  meth^for  users  to  accept  mail  that  was  stored 

was  espeeiaHy  useful  as  the  number  ofeleetronie  mail  messages  increased  over  time^ 

rI^^^^S^^  "^"^  #f  ^gaeftw^  wam^nancs      aidpmiem  d^r^dnmion  ■ 
^ly^CTS  Lnkmg  !«gmente  of  caHe  toa  trunk  provides  the  abilig  to  easily  i^te^ttons  of  cable 

^^lish  aprobl&hr^ting  &  togging procedwe' 

propieoi  teggmg,flK  network  manager  lo  aUocaie  resoSces  for  irobiem  leasliiHon  ^si  ^iJ..^ 
Problems  may  be  "reflections"  of  one  another: 

Interestingly  enough*  when  bne  examines  a  network  via  the  TBR  meter  it  is  Do«ible  to  qpp  cien^i 
reflections  on  the  caHe.  At  times,  when  a  user  experienced  te^e  vli  lS  m^h^^^^  "^"^ 
network,  the actoaipijical^roblem could exi^  thecal  th^othS  Stedf Uil se^knt  It 
just  so  happens  that  he  experienced  the  reflection  of  the  problem  ^    ^  " 

Und&^si^yvfaaprodm  sa^m  is  maWe: 

^^h^^S^^^^"^^^""^^^  Nothing  was  more  fnis&atihg  than  io  have  a 

ffoblem  that  could  not  be jesolved  remotely  via  a  phone^all.  In  addition  having  acisffo  local 
support  for  parts  and  repair  is  aitical.  especiaUy  if^there  is  no  sp^  «jSpm^  af  S  m  Sf 

Kno  w  the  advantages  of  diagnostic  and  measuring  tools  available  • 

y^^M^^^'^^^^J^  tiying  to  diagnose  a  "ghost"  problem  that  exists  within  the  hetwc^k 

" '° ^ P^^"*^ howe^rer  it  is  affectiriguslbn  t^atlSent 
^S?'  and  instniments  are  the  best  tools  you  can  have  in  ti|ng  to  tSoric 
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These  are  some  of  the  tools  which  assisted  us  in  our  impiementatiOh: 


Network  Spy  j^rogram^  TTiese  programs  are  able  to  iriohitor  pacfc«flow  across  the  network 
between  user  piachines.  Efch  packetis  assiped  a  t)^e  dejpehdihgipon  the  ^e  of  ^fic.  The 
3CojSi  network  uses  the  XNS  potoebl.  The  TeP/IP  protocol  is  identified  as  another  packet  type. 
If  a  personal  cdtnputer  was  transmitted  invalid  data  due  to  a  bad  transceiver  circuiti  it  would  appear 
oil  the-spy  pro^^^  Itis  alsopqssible  to  trap  a  group  of  packets  and  examine  each  packet  to  insure 
that  itis  formed  COTmly.  Obviously  these  should  be  safeparded  as  the  potential  exists  to  ti^p 
sensigve  data  if  wntten  to  a  server  while  monitoring. 

Debugging  Mode  Within  the  Network  Software  -  Within  the  BCem  rig^f  cHfi^x/^ff,  a  H^^g^stic 
network  program  is  provided  to  test  the  interna  network  interface  eaird  as  well  as  the  attached 
network.  This  program  can  act  as  a  servo- to  be  used  for  remote  diagnostics  against  it,  or  transmit 
packets  for  testing  purposes  agmist  another  server  on  the  LAN.  This  was  used  frequently  to  check 
hew  sepieht&bf  cable  pnOT  to  installing  the  server  or  to  test  the  interface  card  in  a  machine 
suspected  of  having  problems. 

E>^asnP5gg  Swpg  -  A  Time  pomain  ReflectOrtieter  O^R)  should  be  required  equjpmehtfor 
netWOTk  installations.  Many  problems  which  stem  from  faulty  connectors,  crimped  network  wire, 
open  wire,  distance  problerris  (cable  length  being  over  specificafion),  and  babbling  transceivers  can 
be  pinpointed  with  this  device. 

E^ly  in  the  iihplemenmfion,  we  sought  a  s^histicated  device  to  help  diapbse  the^abbvs  problems. 
After  sontt  invesagafion,  we  discovered  that  Hewlett  Packard  manufaetuied  the  TDRmetcr.  It  not 
onlycould  locate  aU  of  the  fore-menrioned  faultsj^but  alsb  prdvide  accurate  distance  measurements 
of  the  cable  segments  for  both  thick  and  thin  Ethernet  cable.  This  was  a  major  factor  in  final 
stabilization  of  the  networlc. 

Power  Joss  bh  a  file  server  eah  result  in  trashed  data  or  worse  -  total  disk  failure.  FUrthermbre, 
spikes  in  electrical  voltage  can  have  a  similar  effect  or  cause  temporary  disruptibns  in  service 
should  the  machine  reboot. 

^e  servere  locat^  in  the  adrniristration  building  were  subject topower  fluctuations  quite 
fasquently  which  resulted  injiiachinesrebbbahgdurmg  the  night.  After  researching  the  market  for 
tockup  power  supplies,  the  PbwerMAX®  power  supply  manufactured  by  Panamax  was  selected. 
A  cntical  factbr  was  the  switch-over  rate  during  a  power  failure.  If  the  rate  Was  too  slow,  it  could 
interrupt  the  hai^  drive  during  a  read/write  qjeration  resulting  in  a  loss  bf  data. 

When  you  rely  on  systems  for  prxJducdOri,  more  than  a  half  day  of  outage  can  be  disasuous. 

We  found  that  it  is  envitable  ihatdisks  will  fil  wiffi  hb  recovery  possible.  In  addition,  a  repeater 
may  fail  resulting  in  a  segrnentof  theriecwcMk^unable  to  communicate  with  the  rest  of  the  rernbte 
pbpulatibn.  (Early  on  we^ided  to  place  servers  for  departments  on  the  same  segrnehts  as  those 
departments.  Then,  if  a  repeater  went  down  the  network  users  would  nbl  be  isblated  frbm  their 
own  server.)  Transceivers  that  are  used  for  drt>i?  cable  Cbrijieetions  tb  the  network  can  also  fail 
over  time  resulting  in  the  same  problems  as  a  failed  repeats.  Having  spare  disks  and  network 
components  can  result  in  quick  uptime  for  the  affected  user^. 

i^giUlcMuges  0  the  mt^ork:  ^ 

As  the  network  is  expanded  or  ihbdifiedt  all  changes  should  be  recorded.  We  ibund  that  generally 
if  a  problem  oecuri-ed,  it  usuaUy  did  after  something  had  changed  on  the  network.  After  cheeking 
the  leg,  the  change  could  be  undone  and  the  problem  would  vanish. 

As  organiziUlons  grow  and  change,  there  iiceihe^tebie  reinbdeliiig  and  facility  changes.  Once  the 
network  is  installed,  these  changes  can  severiy  impact  the  layout  of  the  network  segment  in  those 
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^'c^IfS  "5^^^^  perfermed  to  understand  how  the  new  space  wiUibokand  if  the  cable 
rqute  should  be  adjusted  accordingly:  Even  if  it  is  possible  to  preserve  ffie  exisSl  paS  of  cable 
u^  on  Jiat  sepient  jnust  ex^t  to  have  down  timwhUe  m  remodeUnglSs  ll^e  If  dhhr? 

MAINTENANCE,  OPERATION  AND  TRAINING  SUPPORT 
NECESSARY  TO  THE  SUCCESSFUL  LIFE  OF  THEtAN  ^^^^"^^ 

^ul^^^  technology  requires  technical  skills,  development  skiUs  and  maintenance  skills 
uSnW?nS"''°u^^  catagories:  planning,  hardw^e  and  software  riiaintenSce.  op^tions 
us^^t^ng^d  consultaapn.  and  application  development.  It  is  clear  that  any  LAN  pSneSs 
to  be  addressed  by  a  careful  analysis  of  the  activity  areas  and  an  allocation  of  le  resoSs  to 
anSlS^^rt"'"-  LAN cunently requi^s toFTE^t^^ 

l^S^  ranger    responsible  for  the  support  of  the  software  and  hardware  that  is  a  Part  of 
Cu^T't  V"^"'^  te^l^i"^  is  responsible  for  the  operations  componenTofVhe  LAN 
^tS^TfsoeTrrnS  "^^'f^^m^^ installed  andfeneri  systems 
imintenMce  is  performed.  ^Thejietworfc  manager  is  responsible  for  the  day  to  dav  ooeration  of  the 
ne  work  mcludingperformiiigre^ 

^^^^'''^^^^''^S^^^^^d'^^''^''^  are  pnmaiily  the  icsponsibiUty  of  applicationV^ 
reTISSiS^  Administrative  Systems  who  do  not  also  share  network  m^^Sce 

SS— ^  ^^^^  representative  designated  as  server  administrator  who  has  local 
responsibili?y  for  the  network.  ,  This_person receives  additional  traininel  SSn  IsM^  and 

^t^^S"*  "'""-  ^'  ^£°^^^^^^^  u^ers  in  netw#fcuS  Sd^IucSson 

the  networfc  use  are  among  the  responsibUities  of  the  server  administrator.         aPP^^anons  on 

^^^^^m^'s^^  cooKiinatidn  of  the  sei^CT  admnistrators  meetihes  where 
on-going  ^mng.  resolution  of  support  issues,  and  cooidination  of  netw^  wT^  fvent^^^^ 

A.  PLANNING 

pe^velc^ment  of  a  coherent  plan  for  the  stabilization,  development  exoansions  and  <!unnott  of 
^^^^^  «  «aS  .ed.  u>    technie^  s.»^TSSi«f, 

To  this  end  standard  operating  procedures  were  developed  and  communicated  to  the  users  via  the 

Research  aisl  u^hnoldgy  explOTation  is  anoAer  aspect  of  on-gdihg  plahhiiie  Like  other  area^  in 
Ad™^^^^,,Bili^^,,4^^ 

^xt^c^^on"'^*'"^**^'^''       ^^^^  documentation,  and  admihisti^tive  attention 
B.  HARDWARE  AND  SOFTWARE  MAINTENANCE 

^^ISW^^^^^^^  Saintenanc*.  treuKe  shddtiiig,  pi^bleni  reporting. 
^  refemng  for  aeaon.  and  aisq)atching  of  resources.  Up^-ades  to  netwoMystem  software  rdust  be 
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scheduled  and  tested  prior  to  actual  deployment. 

The  rMchamsmfor  receiving probletii  reports  is  in  place,  this  is  ah  area  of  high  expdsiire;  The 
apprgpnate  operation  of  this  area  utilize  the  services  of  the  AS  secretary  for  problem  logging,  the 
network  manager  to  allocate  tesources  for  problem  resblutioh,  and  at  least  two  people  who  can  be 
assigned  re^onsibility  for  assessing  and  resolving  the  problems  through  repair,  referral,  or  user 
education. 


C.  OPERATION 

Operatibhal  issues  include  file  Sansfer,  disk  backup*  and  file  restoration  requests; 


Rroduction  systems  require  a  high  degree  of  data  integrity  on  the  Jiemorfc  Some  also  handle  large 
scale  file  transfers  to  or  from  the  2060  and  vaxes  aindthe  network  for  manipulatlOT  or  inquiiy  by 
local  users.  Systems  that  rely  on  local  data  entiy  are  especi^  The 
standard  established  for  the  hetwcak  is  that  ho  more  than  one  day  of  data  will  be  lost  due  to 
network  or  disk  failure. 

Aaautbmated  system  for  backing  up  aU  servers  operates  via  the  BAGKUP  server  located  in  the 
Uee  building.  We  make  use  of  two  types  of  backup,  full  and  iheremehtal. 

The  weekly  full  backup  copies  all  files  on  flie  server  onto  tape  jit  a  pre-set  time.  Full  backups  are 
scheduled  during  the  night  to  asstae  fliat  all  files  are  closed  during  the  backup.  All  files  are  backed 
up  even  if  they  have  not  changed  since  the  last  backup  was  performed. 

Incremental  backups  copy  only  the  files  which  have  changed  since  the  last  backup  to  tape  This 
msures  mat  volatile  data  is  saved  to  tape  on  a  daily  ba5,is. 

TltTDugh  these  two  methods  of  backupi  we  can  recbvCT  from  almost  any  disaster.  If  the  disk  drive 
on  a  server  goes  bsl,  we  can  restore  afifdes  to  a  new  disk.  (See  "What  we  learned"  for  Caveats ) 
This  msures  that  the  maximum  data  which  can  be  lost  is  the  changes  that  occurred  since  the  last 
backup  (full  or  meremental)  was  performed.  Back-up  tapes  are  kept  for  a  month. 

Wtai  ttie  autonmfic  remote  backup  method,  it  is  not  necessary  to  take  down  the  servers  while  either 
meremental  or  full  backups  being  performed. 

D.  TRAINING 
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Traimng  and  support  are  offered  by  agroup  of  four;  two  technical  staff,  onitramer  consultant  and 
one  manager.  Training  is  provided  to  users  of  the  network  in  three  parts,  ^e  first  paxt  of  the 
tmmngihvavKilecture  andd  basic  netwcaking  issues.  Tertmnblogy  specific  to 

itttw^dnlis  introduced  and  general  concepts  such  as  volumes,  users,^and  working  in  a  shared 
environment  are  presented-  The  secbndpart  of  the  Mining  involved  liands-pn  sessions  to 
m&oduce  and  practice  lo^,  linking,  usihg^the^ystem help  facilifies,  using  the  network  services 
like  mail  Mid  printing  and  usmg  shared  software  progams.  The  third  part  of  the  training  deals  with 
the  specifics  bf  using  the  appHcatibns  programs  developed  for  the  administrative  unit. 

In  addition  to  osct  fiaihihg,  on-going  technical  training  for  the  ethemet  tc«hhieal  support  group  is 
^Qvideci. 

E.  APPLICATION  DEVELOPMENT 

Sinjas  the  pttpMnmi^  wte^^^  on  the  LAN  have  typically  oomfmm 

roajiifiame  devefoptncnt  ra-aroninents,  it  is  inqjortant  to  communicate  appibpriate  paigmete^  for 
^pKcatibh  development.  The  ^plication  engine  is  still  a  PC  or  AT  and,  as  such,  Jias  limitations 
that  are  to  be  ej^ted  with  the  compute  capacity  and  VO  ebnsfraints  of  current  PC  and  disk 
technology. 
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PART  rv.  DETAILED  TEGHNieAL  DESCRIPtldN      TFiE  LAN 

vSs  s°5»Ss"S^f  fil^P*"'-'^^^^^     ief  tqnaiity.  imiiistcrprinKrs.  Software  basSdbn 
use  netwo*  subrbutae  M  fo~f  ^^S^l/^r!;e^"' 

eaSPus  consist  of  felh  IBM  Tok  "^5i^d°ES"^th'ffi?:^?^Sr  ~^ 

effices  m  each  of  these  .^spbnsiBiKty  areas  use  appHcatibhs  on^  tAN  ' 
i^^^SiirlPWS'"  local 
m^^n^Mg!r  '        ^^"^  °"  ^^^^^^^  P^^^g^^  *  ^  ^oded  in  thiid  or  fourth 

^IPP       by  the  ieletSaSeting 
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Computing  and  Ihfbmiaabh  Senoces  are  represented  by  Work  Order  traekihg  and  Retrieval 
sy^OTis  for  Administrative  Systems  a-^d  other  analytic  applications  for  the  Institutional  Planning 

^m^TR^-rJEL^^^  '^^        '-^'^    ^^eHNOLOGICALLY  AND 

The  currem  l^,  as  well  as  the  larger  campus  network  must  meet  the  stated  Objeeiives  of 
pmviding  disinbuted  production  capability,  the  ability  to  gnaw  at  the  local  level,  and  develop 
additionM  eompotog  power  It  must  be  responsive  to  end  user  computing  requirements  while 
recogmzmg  the  changing  face  of  central  asmputihg  resources.  As  users  move  ft^m  timesharing  we 
must  continue  to  lead  the  way  for  expanding  user  resoiffces  at  lower  cost 


In  the  future,  the  LAN  will  play  an  unportant  role  in  the  new  distributed  information  systems  that 
are  developed._^ItjaU  continue  taserv^as  the  access  mechanism  for  users  tO  get  at  their  data  As 
H^*^"^^on_mU  be  disrtbut^  across  machines^  so  does  the  potential  for  a  split-second  intenoiption 
m  seivice.  pe  potential  nses  with  the  number  of  networks  ihtereOnheeted  between  those 
machines.  Successful  access  for  updating  and  retrieving  data  in  that  environment  will  depend  on 
the  abihty  of  the  software  to  maintain  integrity  Of  the  data. 

The  integration  of  the  developmeht  being  done  by  the  Information  Technology  Onfcr  on  the 
tS^^r'Ou^^  H       optiieampus^^rang  being  supported  Igr  the  Telecommunications  office, 
the  instaUed  base  af -KM  computers  and  Appletalk  and  ethemet  LAN's  are 

all  entities  included  m  the  planning  process.  ITie  end  user  access  to  departinental,  university  wide 
and  external  databases,  to  tiie  system  utilities  and  to  the  computing  core  are  important 
considerations  m  the  continuing  network  strategy  for  Administi^tive  Systems 


PENN  STATERS  INTEGRATED  TELECOMMUNICATIONS 
AND  TELECONFERENCING  NETWORK 
_  David  L.  Phillips 
Director -of  Video  Cbmmunibatibhs  Services 
The  Pehhsylvahia  State  University 
University  Park,  PA  16802 


The  Pehhsylvahia  State  University  is  the  land-grant  institution 
for  Penhsyivania  with  canpuses  in  22  convenieht  Ibcations  through 
out  the  Commonwealth.    As  ••one  university  gebgrajpihicaHy  dis- 
persed^*! Penn  State  has  the  potehtiil  for  massive  ebmmunicatibhs 
problems.      Its  Telecommuriicatibhs  Strategic  Plan  recommends  an 
integrated  brganizatibh  and  ah  integrated  network  for  telecommuni 
cati(»is.    Specificallyi  fbr  cbmmuhl cat ions  with  remote  campuses, 
thePlah  calls  for  T-1  car-iers^  using  half  the  1.544  mb/s  capaci 
ty  fbr  vbice  and  data,  the  other  half  for  compressed  video.  As 
demand  for  data  communications  grows,  the  number  and  speed  of 
circuits  required  can,  in  many  cases,  Justify  the  cost  of  the  T-l 
thus  giving  video  a  "free  ride.** 
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The  Pennsylvania  State  University  is  the  land-grant  institution  for  Pennsyl- 
vania ,    It  has  teaching^  research^  and  public  service  responsibilities 
throughout  the  Coznmohweaith  of  Pennsylvania, 

To  carry  but_its-iand-grantmissi^^  Penh  State  has 

developed  a  system  of  22_conveniently  located  campuses.    Headquarters  is  the 
University  Park  campus  in  the  town  of  State  College  in  the  center  of  the 
state. 

In  addition,  the  University  is  response  the  management  of  the  Cooper- 

ative Extension  Service  with  offices  in  each  of  Pennsylvania's  67  counties 
arid  Agricultural  Research  Stations  in  five  locations. 

it  views  itself  as  "one  University  geographically  dispersed.".  That  means 
that  faculty  of  the  total  University  are  represented  in  a  single  Faculty 
Senate  with  responsibilities  fc)r  the  complete  academic  program  of  the 
University.    EachTaculty  member  is  a  member  of  a  discipline  department  that 
is  based  at  the  University  Park  Campus.    Admissions,  record  keeping,  housing 
arid  foodservices,  library  services,  computer  services,  arid  other  academic 
and  administrative  services  are,  for  the  most  part,  centrally  planned  arid 
administered. 


This  geographic  dispersion  creates  unique  commurii cations  problems _f 
State.    For  several  yearsj  units  of  the  University  have  increasingly  used 
telecommurii cat ions  techriologies  to  meet  these  commani cations  needs,  but 
uritil  recently  this  development  was  mostly  ad  hoc  and  uncoordinated. 

In_0ct6ber  of  1983,  as  the  breakup  of  ATiTwas  immirierit  arid  telecommunica- 
tions was  advancing  rapidly^  the  Presiderit's  Office  created  a  Teleco 
tions  Task  Force  to  study  the  problems  arid  opportunities  these  changes 
preserited  in  the  coritext  of  Perin  State's  system-wide  needs.    The  Task  Force, 
represeritirig  voice, _dat?^  arid.video  interests,  presented  its  Strategic  Plan 
for  Telecommunications  in  October,  1984,  after  an  intensive  year  of  work. 
The  Plan  rec6mmended_how  vhe  University  could  best  approach  its  charigirig 
telecommunications  environment. 


The  internal  review  showed  that  Penn  State  is  served  by  a  variety  of  tele- 
phone systems  across  the  Commonwealth.    The  serviceability  bf_ these  systems 
varies  greatly;  at  the  time  of  the  study  --  arid  yet  today  --many  require 
upgrading.    Chariges  iri  goverrimerit  regulations  make  it  possible  for  Penn 
State  to  think  of  buying  its  own  vdtce  switches  (PBXs)  rather  than  using  the 
regulated  facilities  of  the  Bell  System  and  other  companies  and  paying 
tariff  charges.    This  means  that  the  University  can  place  similar  switches 
in  all  locations  to  maximize  the  capabilities  of  its  statew^     network.  All 
the  switches  could  cbmmuriicate  with  one  another  and  provide  common  services 
throughout  the  Penri  State  system. 

There  are  four_maJor_central  data  processing  facili^^       withiri  the  Perin 
State  system;  all  are  located  at  the  University  Park  campus. 

The  Computation  Center  provides  cpnputirig  facilities  arid  support  services 
for  the  instructional  and  research  programs  of  all  academic  departments  and 
all  campus  locations.    More  than  4,000  graduate  students  and  faculty 
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research  and  some  17,000  studerita  doing  class  assignments  use 
Computation  Center  facilities  in  any  one  semester; 


f OP  t^e  Cpnpjnwealth  Campuses _--  our  ^branch  campuses"       access  is  provided 
by  a  growing  hiimber  of  9,6e0^bit-per-second  leased  lines;  within  a  couple  of 
years,  there  will  be  an  average  of  six  to  each  Of  the  21  remote  campus 
locations.    Each  line  uses  a  statistical  multiplexer  to  permit  as  many  as  32 
terminals  to  communicate  with  the  Computation  Center.    These  lines  are 
shared  by  other  data  services. 

The  Management  Services  Center  supports  the  administrative  computing  needs 
of  the  Uhlyersity.    Its  haw  Administrative  Information  System  (AIS)  is  a 
closed  system  that  provides  interactive  information  capability  to  all  campus 
locations.    Some  1,200  terminals  are  planned  for  this  system.    Among  other 
thingSj  it  streamlines  the  student  application  and  enrollment  process, 
automates  student  registration,  and  permits  "drop/add"  transactions  to  take 
place  by  telephone. 

tIASj  the  Library  Informatibn  Access  System,  integrates  all  current  biblio- 
graphic information  functions  and  services  of  the  University  Libraries  at 
all  campuseai  into  a  single  computerized  system. 

A  LIAS  terminal  (or  dial-in  mibrbcomputerj  can  search  throagh  millions  of 
bibliographic  records  in  seconds  to  make  available  to  the  user  the  total 
resources  of  the  Penh  State  Uhlv^ersity  library  collection  statewide.  LIAS 
is  now  beginning  to  add  biblibgraphic  access  to  other  university  and  commer- 
cial database  services  and  national  library  networks. 


The  Pennsylvania  Extension  Network  of  the^CdOperative  Extension  Service 
serves  67  county  Extension  offices,  four  Regional  Extension  Offices,  and 
five  Begionai  Experiment  Stations.    At  each  location,  a  iicrocomputer  has 
been  installed    that  communicates  through  the  inter-campus  network  to  a 
dedicated  data  processing  facility  at  University  Park.    Auto-answer  modems 
at  each  county  office  enable  Extension  Service  clients  to  enter  the  network 
directly  and  receive  solutions  to  specific  problems  or  to  access  databases 
of  significant  Information. 


Later  this  fiscal  year,  the  Pennsylvania  Department  of  Education  and  hun- 
dreds of  school  districts  will  begin  using  the  system  for  their  own  purpos- 
es. 


All  of  these  data  support  services  are  growing  at  remarkable  rates ^  consis- 
tent with  the  pattern  seen  at  other  institutions  and  businesses. 

In  video.  The  Pennsylvania  State  University  has  been  a  ieadei-  in  the  devel- 
opment of  instructional  media  and  telecbmmuhl cations  since  the  early  work  of 
C.  Ray  Carpenter  on  the  effectiveness  of  film  and  television  as  teaching 
tools,    in  1952,  at  University  Park,  Penn  State  built  the  country's  first 
on-campus  closed  birbuit  cable  television  system, 

^  Tbday,  the  live  biassrobm  system  uses  one-way  video  to  teach  some  900 
students  in  27  classrooms  with  live  interactive  audio  frbm  each  of  the  sites 
under  the  instructor's  control.    The  Division  of  Melia  and  Learning 
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Resources  continues  to  be  very  active  in  the  production  and  delivery  of 
instructional  materials. 

The  Hhiversity* a  partnership  with_  the  Pehhsylvahia  Educational  Communica- 
tions Systems  (PECS)  makes  televised  courses  av^  than 
7dd-thousand  cable  subscribers  throughout  the  Commonwealth  of  Pennsylvania. 

On  campus,  students  can  gain  access  to  audio  recordings  of  classroom  lec^ 
tures,  supplementary  instructional  materials,  or  more  general  inforBoation 
through  a  Dial  Access  audio  system  or  through  TIPS,  the  Telephone  Informa- 
tion Program  Service.    Available  through  special  telephone  lines  or  regular 
dial-up  telephones  at  University  Park  for  years,  these  services  are  now 
being  extended  to  students  at  other  campuses. 

Penn  State  also  operates  its  own  public  broadcasting  station,  WPSX-TV, 
broadcasting  to  a  third  of  the  state  on  Channel  3*    its  weekly  current 
events  series  for  fourth^  fifth,  and  sixth  graders  is  seen  by  a  million 
school  children  across  the  country. 

As  in  data  and  /dice,  the  demand  for  audio  and  video  services  is  growing 
throughout  the  Penn  State  system,  as  it  is  in  institutions  and  corporations 
throughout  the  country  and  the  world. 

The  Telecommunications  Task  Force  reviewed  external  pressures,  such  as  the 
breakup  of  the  Bell  System,  substantial  deregulation,  and  dramatic  advances 
in  telecommuhi cat ions  technology i  and  looked  at  Penn  State's  growing  needs 
for  imnroved  information  services^  then  bp.  lid  for  ah  approach  that  inte- 
grates voice    data,  and  video  cbmmuhlcatibhs.    During  the  period  of  its 
deliberations,  exciting  new  developments  in  compressed  video  were  surfacing 
that  seemed  to  fit  right  into  the  task  Force's  planning. 

The  Strategic  Plan  argues  that:    organisationally,  it  is  more  efficient  to 
have  a  pool  of  engineers  than_  to  have  several  individuals  scattered  ampilg 
several  units;  installing  cables  together  to  serve  voice,  data,  and  video 
heeds  is  much  more  ecbhbmical  than  pu  and  at  different 

times;  for  communications  b^  State  Ibcatibhs,  ihtegratibh  makes 

possible  the  leasing  of  high  bandwidth  — _ih  this  case,  T-1  —  circuits  at 
bulk  prices  rather  than  leasing  several  individual  lines  for  different 
purposes. 

T-1  circuits  have  been  available_fbr  use  outside  telephone  companies  only 
for  a  r€dattvely  short  time.    A  T-1  circuit  can  carry  the  equivalent  of  24 
digital  telephone  lines  —  1.544  megabits  per  second,  counting  cohtrbl 
overhead . 

the  Administration  accepted  the  basic  premises, of  the  task  Force  Plan  and  in 
February^  1985^  established  a  hew  Office  bf  Telecommuhicatibns  with  the 
missibhof  creating  ah  Integra       network  for  the  tnahspbrt  of  vblce^  data^ 
and  video  information  between  and  within  Bhiversity^  other  21 

campus  locations.    As  mentioned,  one  of  the  key  recommendations  was  the  use 
of  high-bandwidth  (T-1)  carriers  between  University  Park  and  eachof  the  21 
other  campus  locations.    Voice  traffic  would  become  a  local  call  to  the 
University  Park  Cent rex,  and  from  there  would  Jump  onto  the  state's  private 
network  or  onto  the  public  switched  network.    Data  traffic  would  be  on  19*2 
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J^^^  less  cost_  than  the. present  9.6  kb/s  lines*  and  there  could 

be  more  of  them,    tod  the  availability  of  half  the  T-j  for  video  Sade  it 
possible  to  think  about  the  new  admlhistrative  tool  of  5ompre3sed  video 
conferencing,    if  half  of  the  T-l  can  Support  voice  and  data  needs  —  and  if 
those  uses  could  cost  justify  the  T-1  When  compared  with  individual  lines  - 
then  videoconferencing  using  compressed  video  could  use  the  other  half  of 
the  circuit  virtually  for  hothihg. 
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Qne  of  the  mador  projects  in  the  last  year  has  been  to  establish  a  prototype 
1-1  carrier  between  University  Park  and  Penn  State's  Behrehd  (Eolleie  in 
Erie,  Pennsylvania,  using  ATiT  service. 

The  choice  of  Behraid  was  based  chiefly  on  their  administrative  needs, 
although  they  have  a  very  heavy  demand  for  data  communi cat ions,  as  well. 
The  Task  Force  foaiid  that  one-and-a-half  administrators,  on  average,  from 
Behrend  were  traveling  the  200  miles  to  University  Park  on  nine  out  of  ten 
working  days^  a  four-hour  trip  each  way.    That  meant  thct  the  University  was 

^^^^^  —  350  per  260^day-yoa.r.    It  was  felt 
that  video  conferencing  could  reduce  this  travel  time  dramaticaiiy,  although 
certainly  not  eliminate  it.    Anticipated  data  growth,  both  academic  and 
administrative,  promised  to  make  the  financial  equation  advantageous. 

^ater,  the  instructional  media  staff  in  the  Division  of  Hedia  and  teaming 
Resources  became  interested  in  seeing  how  compressed  video  can  be  used  for 
instructional  purposes.    Credit  courses,  a  series  of  breakfast  seminars  on 
high-tech  for  business  and  industry,  employment  interviews,  and  staff 
development  training  sessions  from  University  Park  have  been  conducted  in 
the  two  semesters  the  video  link  has  been  available. 

Jno^herT-V  prototype  is  being  planned  for  next  summer  between  University 
Park  and  the  University's  Hershey  Medical  Cenier  100  miles  away,  using  an 
alternate  vendor,  Pennsylvania  Educational  Communications  Systems.  PECS  is 
the  private  microwave  system  built  by  cable  operators  for  the  express 
purpose  of  delivering  credit  and  hoh-credlt  courses  to  subscribers'  homes, 
as  mentioned  earlier^    pECS  is  how  Interested  in  building  upon  its  basic 
system  to  provide  the  kind  of  communications  services  Penh  State  needs.  The 
Hershey  protot^e  is  being  driven  by  instructional  needs  rather  than  admin- 
istrative.   Genetics  and  biotechidcal  departaents  are  at  University  Park 
Instructors  there  teach  at  the, Medical  Center  and  physicians  from  the  Center 
travel  to  University  Park  to  teach. 

The^niversity's  Budget  Task  Force  --  the  people  who  allocate  central  funds 
—  have  added  to  ^he  basic  prototype  budget  enough  money  to  purchase  two 
codecs  manufactured  by  Compression  Labs,  Inc.,  known  in  teledohferenciSg 
circles  as  CEl.    {Codecs  are  "coders-decoders,"  the  special-purpose  com- 
puters tha^  create  smooth  motion  video  with  less  than  one  per  cent  of  the 
original  information. 

The  decision  to  use  CLI  equipment  eame  after  visits  by  skeptical  TaSk  Force 
members  to  various  shows  and  demonstration  sites  to  see  compressed  video 
equipment  in  action.    Besides  Cti,  vendors  contaeted  included  NEC  America 
and  GEC  McMichael  ih  the  T^l- type  equipment,  WidCom  In  56  kb/s  speeds,  and 
Colorado^  Video  in  slow  scan.    Early  on,  the  slower  technologies  with  more  or 
less  Jerlqr  motion  were  Judged  not  appropriate  for  the  kinds  of 
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administrative  and  instructional  applications  we  were  contemplating* 
Judgments  were  more  difficult  among  those  that  operated  at  T-1  and  haif-T-1 
speeds* 

For  those  of  you  who  are  hot  familiar  with  compressed  video^  let  me  offer  an 
oversimplified  explanation  to  help  you  understand  why  it  wasn't  easy* 


ft  standard  analog  television  signal  in  the  Onited  States  is  nominally  6 
megaHertz  wide.    That  means  that  its  transBoission  requires  6  million  cycles 
per  second.    Compare  that  to  a  high-fidelity  audio  signal,  which  takes  15 
thousand  cycles  per  secctidi  or  15  ktloHertz,    A  regular  telephone  line 
operates  at  about  U  kiloHertz. 

Today^  though^  digital  technology  is  changing  how  we  are  able  to  do  things. 
The  television  signals  coming  back  from  space  flight  are  digital^  hot 
analog,    that  6  megaHertz  te 3 evision  signal  would  translate  into  90  megabits 
per  second  of  digital  signal—  90  million  bits  of  information  per  secsdhd 
needed  to  reconstitute  the  individual  frames  of  that  high  quality  television 
signal  to  maintain  the  same  smooth  motion  and  picture  quality.    If  you  were 
to_ force  it  through  a  transmissidn  medium  hot  able  to  transmit  that  fastj 
then^ either  some  6r  the  informatl bh  would  be  lost  —picture  quality  would 
degrade  —  OR  it  would  take  longer  to  send  all  the  bits  and.  to  build  up  each 
frame,  so  the  motion  would  become  Jerlgr. 


Various  companies  have  found  different  ways  to  accomplish  essentially  the 
same  thing:    create  a  computer  program  smart  enough  to  send  only  the  picture 
elements  that  change  from  frame  to  frame.    In  a_ conference  set ting,  with  a 
cauDera  staiohary  on  two  or  three  people^  the  wall  would  riot  change  and  the 
table  would  hot  change  and  most  of  each  person  would  hot  change.    In  fact, 
they  discovered  that^  on  average^  only  about  10  per'  cent  of  a  typical  „ 
conference  picture  changes  from  frame  to  frame.    That  means  you  only  have  to 
send  10  percent  of  the  information:    9  million  bitu  a  second  instead  of  90 
million. 

But  a  T-1  carrier. is  only  bne-ah^^^  per  second.  So 

algorithms  were_devised  that  could  predict  movement:    if  points  A,  B,  and  C 
show  movement  in  a  particular  direction,  then  the  system  assumes  that  points 

E,  and  F  will  continue  in  the  same  direction  until  the  receiving  machine 
is  told  differently. 

These  programs  are  immensely  complex       some  run  at  200  million  operations 
per  second  —  but  that's  the  general  idea  in  very  simplified  form. 


ft  crucial  question  is:    what  happens  when  mdvemeht  actually  ex^^ 
available  bandwidth.    Maybe  the  discussion  gets  heated  and_ the  conferees 
start  swinging.    One  approach  is  to  maintain  picture  quality  by  allowing 
motion  to  bicbme  somewhat  ^erky*    ft  second  is  the  opposite:    preserve  smooth 
motiai  by  allowing  picture  quality  to  degrade  slightly  in  specific,  planned 
waysi    etl  is  one  v«dbr  that  uses  the  secohd^  b^  preserves  smooth 

motion.    We  felt  that  was  preferable  in  bur  applicatlc«s.    We  were  alsb  able 
to  work  out  a  very  attractive  arrangement  that  aii6ws_ us  t^  gain  experience 
with  compressed  video  technology  in  an  educational  settingi    We've  been  told 
that  Penn  State  was  the  first  university  to  use  two-way  interactive 
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compressed  videoconferencing,  either  for  administrative  purposes  or  for  in- 
struction • 

.Since  Penn  State  started  trying  out  Cti's  half-t-1  video,  other  vendors 
claim  to  have  developed  the  technology  to  provide  what  is  called  "full 
motion^  video  at  56  kilobits  per  second  soit  can  be  transmitted  oh  a 
standard  digital  telephone  line,  such  as  ATST»s  hew  Accuhet  Switched  55 
servicse.    Even  though  we  will  not  have  access  to  that  service  for  several 
years,  Penn  State  is  talking  to  these  vendors  and  hopes  to  become  a  Beta 
test  site  for  one  of  them  this  wihterj^  using  the  56  kb/s  channels  available 
on  the  prototj^e  T-1  circuit,  which  employs  digital  techniques. 

Meanwhile^  in  late  Fall,  Bell  of  Pennsylvania  filed  a  hew  tariff  request  to 
offer  56  kb/s  dedicated_ lines  within  the  Federally  defined  service  areas 
known  as  LATAs.    This  intra-LATA  service  is  priced  very  attractively  as  a 
replacement  for  multiple  data  lines  how  being  used. 

this  ha^  led  the  Office  of  TelecdmmuhicatlOTs  to  begin  planning  to  use  a 
regional  commuhicatibhs  hub  approach  r^^  the  T-1  star  network 

proposed  by  the  Teleconanuhicat ions  Task  Force.    Campuses  within  a  region 
would  be  connected  by  56  kb/s  lines  to  a  central  point,  which  then  would  be 
connected  with  University  Park  through  a  t*1  carrier. 

To  test  multiplexing  and  n^  from  different  v^dors,  a 

prototype  with  56  kb/s  lines  from  Altbona  and  BuBois  campuses  back  to 
University  Park  is  being  proposed  as  a  preliminary  to  installing  the  first 
regional  hub  next  year.    If  thetiming  works  out,  this  cculd  also  give  us  a 
vehicle  for  a  Beta  test  of  56  kb/s  compressed  video  codecs. 


Another  consideration  in  videocdhferehcihg  is  the  room  being  used.  For 
years,  the  early  pipheers  have  emphasised  the  need  for  specialized  confer- 
ence rooms  that  optimizevideo  and  audio  quality  as  well  as  ease  of  use. 
These  can  easily  cost  a  quarter  to  a  half  million  dollars  or  more. 


Wore  recently^  ereativema^  have  developed  «rbllabbut«  units  that 

incorporate  fixed  cameras,  monitors,  and  codecs.  They  are  designed  to  work 
in  "regular •»  conference  vooms,  meaning  those  without  special  "cohditionihg" 
for  video  and  especially  audio. 

Because  of  cost  considerations ^  and  because  PehhStatehas  very  good  exist- 
ing video  facilities  I  the  decision  was  made  to  begin  the  prototype  with  what 
we  already  have  available.^  One  of  the  television  studios  is  converted  for 
each  Ihstructibnai  application ^  into  a  simulated  olassroom.    Spe  3ial  tables 
and  chairsw^re  purchased  for  this  purpose.    Trial  admihistrati^e  meetings 
are  conducted  in  much  the  same  way.    There  are  drawbacks  to  this  approach. 

One  real  dlsadvahtage_ls  the  heavy  manpower  requirement  for  a  manned  televi- 
sion facilityi_  A  second  problem  is  the  lack  of  privacy  when  a  television 
crew  is  oh  hand.    Oieariy,  the  President  won't  conduct  confidential  discus- 
sions over  the  system  as  it  is  now  constituted. 

Two  newly  converted  facilities  are  how  being  planned.    These  would  be 
smaiier  rooms  with  some  automated  camera  gear^  but  they  will  still  not  be 
the  fully  automated  rooms  beingf  used  iii  some  commercial  applications ♦ 
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bar  experience  With  the  Behi^nd^  T^^^  and  particularly  the  video  conferencing 
has  been  very  encouraging,  Facaltyy  students^  and  administratora  by  and 
large  react  favorably  to  compressed  video  conferencing.  No  special  training 
sessions  were  conducted i  although  instructional  designers  and  television 
specialists  worked  with  the  Instructors,  as  they  would  for  any  televised 
course^L  After  a  very  short  accliaatlzatich  period,  people  begin  to  work 
with  the  interactive  system  in  a  way.    There  hasbeen  no 

indication_ of  rejection  because  of  the  quality  of  image  or  motion  character- 
istic of  the  compressed  video,  and  there  has  been  a  very  positive  reaction 
to  the  convenience  and  accessibility  made  possible  by  the  system. 

A  hew  unit  called  a  "desktop  wbrkstatibh*'  offers  promise  for  most  6he-6n-6he 
or  small-rgrbup  administrative  conferences^    These  have  a  color  camera  and  a 
microphone  and  speaker  buii^  color  monitor  housing.    The  newest  of 

these_ combine  speakerphone,  PC  display,  md  voice-switched  v 
easy-to-use*  and  affordable  packages.    We  expect  to  have  units  from  two 
different  vendors  for  trial  within  the  next  few  weeks .    Units  like  these , 
coupled  with  the  low  transmission  costs  of  56  kb/s  lines^  will  go  a  long  way 
toward  popularizing  videbcbhferehcihg  arid  video  ihstructibh. 


Because  it  is  dispersed  across  a  state ,  Penh  State  can  justify  these  kinds 
of  teiecoMunicatibns  tech^  come  down,  there  will 

be  attractive  opportunities  for  institutions  that  are  only  spread  out  within 
a  city  or  even  scattered  across  a  large  campus  area.    It  io  another  example 
of  how  voicej  data,  and  video  technologies  are  converging  and  making  possi- 
ble new  and  better  ways  of  communicating  information,  which  is  the  heart  of 
what  our  institutions  do. 


— END— 
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LINKING  COLLEGE  COMPUTING  RESOURCES 

1986  Annual  Cause  Conference 
Monterey 


Thomas  Warger,  PhD 
Director,  Academic  Computing 
Bryn  Mawr  College    _  -  ^ 
Bryn  Mawr,  Pennsylvania 
(formerly  at  Union  College) 

David  V-  Cossey 
Director,  Computer  Services 
Union  College 
Schenectady,  New  York 
(518)  370-6293 

Presented  by  :     gary  G.  Coates^^Manager_ Administrative  Computing  Services 

Theresa ^A.  Pardo,  Coordinator  Academic  Computing  Services 
(Both  of  Union  College) 
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PROFILE  OF  UNION  COLLEGE 

Unidn  is  a  selective,   independent  liberal  arts  college  with  a 
division  of  engineering.     With  an  enrollment  of  approximately 
2, OQ0  students,   a  faculty_of  160._and_a  100-acre  campus,  its 
profile  is  clearly  that  of  a  small  college*     Yet  the  specc:rUin  of 
academic  appl icat ions  is  anythi ng         smal 1 .     Computer  Sci-^ce  and 
three  engineering  departments  consume  the  largest  share  of  central 
computing  resources,  but  faculty  and  students  all  across. the 
curriculum  are  quite  active  and  make  increasingly  specialized 
demands  for  coinputing  sery  i^A  project  team  in  the  humanities 

has  been  developing  computer-aided  instruction  modules  that  it  now 
wants  to  inpiement  in  courses.     Faculty  in_the  social  sciences  are 
pressing  for  customized  data -extraction  software  for  use  in  their 
research,   as  well  as_ for  clas:|  assignme^^ 

professors  inthe  natural  sciences  are  asking  that  their  formerly 
micro-based  applications  be  extended  to  jnake  use  of  the  central 
minicomputers.     Obviously ,   these  calls  for  service  constitute  a 
diverse  and  complicated  set  of  processing  and  communications 
challenges. 

In  1581,  at  the  directive  of  its  president.  Union  committed  itself 
to  a  major  build--up  of  c  facilities^    V?ithout  much 

fanfare,   the  college  had  in  fact  made  a  strategic  decision:  to 
build  unusual  strength  in  computing  so  as  to  bolster  its  ability 
to  recruit  students  and  faculty  in  an  era  where  the  technological 
supports  for  the ^  wer^  becoming  increasingly  important 

in  the  competition  for  both  of  these  classes  of  people.  A 
five-year;   five-millioh-dollar  plan  was  drawn  up  and  has  since 
been  carried  through  to  this,  the  final  year.     Computing  and 
network  capacity  is  now  quite  strongi_^  V/JCes 
for  "General  Curricular'V  support,   another  VAX  and  several  AT&T 
3B2-S  in  a  Computer  Science  Laboratory;   and  various  departmental 
minicomputer  and  micrpcoiripiuter  facilities  providing  a  considerable 

stock  of  processing  cycles  *     A  statistic      Isboratqry  with  a  

MicroVAX,  microcomputer  workstations,   and  access  to  the  central 
cluster  is  scheduled  to  come  online. this  winter,  adding 
significantly  to  the  resources  available  in  the  social  sciences. 

Butfor  all  the  readily  apparent  growth  in  the  number  of 
processors,   it  is  probably. the  investment  in  networking 
capability- -which  is  largely  invisible  to  users- -that  is  emerging 
as  the  most  critical  aspect  of  the  computi^ 

not  a  ma^or  f Dcus  in  the  original  planning,  the  linking  of  devices 
has  become  the  dominant  theme  as  the  plan  draws  to  a  close.  In 
fact,   the  remaining  issues  to  be  resolved  in  the  last  major 
project  under  deyelopme^  library) , 

have  to  do  with  network  connectivity  and  compatibility. 
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THE  MULTI -TECHNOLOGY  NETWeSlK 

For  the  purposes  of  this  presentation,  •'network"  is  used  to  mean  a 
systenL  of  mediated  links  between  coitiputing  devices.  The  connected 
networks  at  Union,  known  collectively  as  GARnet/UC  (General -Access 
Resources _ Network)   includes  three  distinct  technologies.  The 

"^^^^  of  the  academic  and  administrative 

buildings  are  served  by  a  data-switched  RS232c  network.  A 
Deyelcon  dataswitch  allows  users  to  connect  to  their  choice  of 
several  central  computers .     The  physical  connections  are  made  over 
twisted-pair  copajer^^wire^cable  that  is  terminated  at  either  end  by 
an  RJ-11  ;Jack.     Line  boosters_ensure  that  the  9600  baud  signal 
does  not  degrade  over  the  sometimes  lengthy  cross-campus  routes. 

^i^^^^^^f  September,   750  dormitory  rooms  have _beeh_  connected  to 
the  VAX  cluster  on  a  Direct  Memory  Access  LAN  from  Xyplex 
Corporation. __Kere  the  transmission  medla-themselves  are  mixed. 
ITie  signal  leaves  the  dorm  room  via. twisted  pair,   is  routed 
through  coaxial  feeders  from  each  floor  of  the  dormitory  to  a 
point  in  the  basement  where  it  is  converted  to  a  light  signal  for 
inter r building  transmission  over  fibre-optic  lines.     At  the 
coEaputer_center^_the :DHA  switch  both_rbutes  signal  and  serves  as  a 
front  end  for  the^VAXes^  handling  I/O  in  blocks  instead  of  the 
character -interrupt  mode  that  is  the_aGhilles  heel  of  VAXes  The 
cost  per  connection  is  much  hi^er  than  in  the  RS232  solution  but 
It  has  been  bundled:^with  the  hew  telephone  installation  that  was 
done  at  the  same  time^     Each  dorm  room  has  two  RJ-11  jacks^:  one 
for  data  and  one  for  phone— which  is  switched  by  a  PBX.     While  the 
anticipated  improvement. in  system  performance  is  not  calculated  as 
a  cqst-sayings_,_it  should  improve  the  quality  of  the  college's 
investment  in  the  VAXes, 


The  third  networking  technology  consists  of  several 
implementations _  p f  ^Eth srnet ,     The  VAXcluster  is  itsel f  a  DECnet 
linkage  among  VAXes ^_^_cluster  controller,   and  shared  storage 
media.:    A.  second  segment  running  DECnet  extends  in  two  loops 
through  the  science  and  engineering  buildings  in  order  to  serve 
those_ sites  anticipated  to  require  high-speed  and  high-volume 
transfers  of  data.     Ihistectodlbgy  serves  host-td-termihal 
connections  but  is  destined  primarily  for  cpn^uter- to -computer 
links.     Its  first  implementation  has  been  in  the  Mechanical 
Engineering  Department  the  Computer  Science  Laboratory 

(an  all-Unix  environment)  Ethernet  will  be  use  to  link  the  various 
microco^uters  to  a  VAX  ii/750  and  connects  that  VAX  to  the  DECnet 
backbone . 


Ihese  three  technologies  represent  partial  solutions,  each  at  its 
own  price/performance  ratio, _ to  meet  parts  of  the  over-all  need  at 
the_ College.  They  represent  reasonable  options  intnree  of  the 
leading  transmissions  without  necessitating  an  exclusive  focus  on 
one  or  the  abandonment  oi  existing  cable  plant.     While  the  RS-232 
network  may  be  reaching  an  economic  breat<$>oint  beyond  which 
further  investments  might  not  be  wise,   it  is  expected  to  give  good 
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service  for  yearsto  come^  The_ Ethernet  topology  is  well -suited 
for  the  kind  of  incremental  expansion  that  is  likely  to  occur, 
departments  arid  faculty  members  obtain  the  funding  to  tz.p  into,  the 
backbone^ and  cphnect  their  ci?mpUters_tp_ the  network.    _ The  DMA  LAN, 
on  the  other  hand,  has  the  benefit  of  being  a  one-time  expense  for 
installation.     Vfliileit  was  costly  to  put  in,   it  reached  all 
ariticipated  points  of  service  on  its  first  day  of  operation. 

The  most  interesting  outcome  of  these  efforts  in  networking  is  the 
diversification  of  erivlrorimerits  in  which  computing  is  done  at 
Union . 


UNION'S  SEVERAL  GDNPUTINS  ENVIRONMENTS 

Thejbase  of  cpmputirig_at  yriiori_ continues  to _be  the  computer, 
center^    The  VAX  cluster  and  the  public-acc^      terminals  are  still 
the  most  visible  forms  of  computing  on  campus.     Ifiey  represent  the 
largest  fixed  base  of  resources  and  the  focus  of  most  of  the 
support,  provided  by  the  center ' s  staff .     No  hard  information 
exists  toshow  what  percentage  of  con^utingatUnio    isdpne  in 
this  environment,  but  it  is  probably  safe  to  say  that  as  a  share 
of  the  total,   it  is_  losing  ground  to  two  others:  departihehtal 
facilities  and  single-user  stations. 


Public-access  facilities,  consisting  predominantly  of  terminals 
available  oh  a  first-come,   first -served  basis  represent  the  the 
continuing  presence  of  the of  computing  and  the 
primary  means  of  access^ for  students •     These  devices  are 
reasonably  plentiful  and  convenient- -virtually  unused  at  low 
points  in  the  daily  schedule  but  swamped  during  the  the  last  week 
of  the  term  and  even  during  the  mid- term  exam  week.     The  work 
environment  at  these  si tes^  is  co Id  and^  imper sona 1 ^_  compared  by 
some  tobus  stations.     Students. comfortable  with  computers  appear 
to  complain  less  about  this  quality;  studerits  less  sure  of 
themselves  or  less  at  ease  with  computers  tend  to  find  it 
inhospitable^     Faculty  andadministrators  would  rather  do  without 
conqputers  than  work  in  these  conditions. 

A  second  envriroriment  that  is  growingf  rapidly,   and  will  probably 
rival  the  public -access  domain  in_the_  future,   is  the  departmental , 
or  "satellite"  installation.     Itiese  have  evolved  fronj_ remote  - 
terminal  clusters  arid  collections  of  stand-alone  micros  to  sites. 
with: a: local  host >   attached  workstations,   arid  rietwdrk  access.  The 
f irst_ to_implement_this  configuration  was _  the  Computer  Scierice 
laboratory.     The  growth  of  general  academic  computing  inevitably 
comes  irito  conflict  with  the  special,   resource- intensive 
activities  of  this  academic  disciplirie.     It  appeared  logical  to 
bu f f er  this  contentipri^ by_ creatirig  P  dedicated  erivirpninent  for  the 
es  curriculum  and  research  computing^    The  question  of  the^^ 
appropriate  operating  system^  for  advanced  work  was  immediately 
resolved:     the  CS  lab  would  be  an  all-Unix  enviroriment,  while  the 
public  systems  wpuld^^^  VMS .   _The  manage^        of  the  systems 

and  the  monitoring  of  usage  characteristics  is  directly  under  the 
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jurisdiction  of  the  CS  faculty^  fUhctibhs  that  wouid  have  bnen 
prohibitively  disruptive  for  them  to  do  bfi  the  public  system 
perhaps  most  in¥>ortantly.  the  single-discipline  focus  of  the 
facility  has  proyeh  to  have  educational  benefits.    The  Imow-hbw 
concentrated  in  the  facility  at  any  given  time  is  much  great'=r 
than  in  pstflalic -access  places^  -And^  faculty  feel  at  home  in  this 
environment^^  as  well.     Students  and  faculty  working  at  adiacent 
workstations  inakes  informal,  edueatlohaiiy  useful  interaction 
easy.     The  students  frequently  say  how  much  they  appreciate  this 
way  of  working. 

This  winter  a  Statistical  Laboratory  operating  or  much  the  same 
model  will  open. 

Although  Union  has  elected  not  to  reguire  students  to  purchase 
microcomputers  and  has  not  provided^  every  faculty  member  with  a 
workstation,  many  students  and  faculty  already  work  in  private  on 
a  device  uniquely  at  their  disposition.  Privacy  is  of  course  the 
environment  of  choice  for  most  academic  work.  Until  recently  ohlv 
administrative  and  staff  workers  were  likely  to  have  a  termirial  or 
workstation  at  their  usual  desk --and  in  many  cases  it  was  put 
there  without  their  advice  or  consent.     The  data -switcted  and  DMA 
Gonponehts  of  the  network  now  reach  virtually  every  workspace  oh 
ca^us^  with  the  exce|Dtioh  of  most  of  the  classrooms  and  the 
iibrary  carrels. ^^Students  in  the  Graduate  and  Continuing  Division 
typically  dial  into  the  data  switch  from  their  homes  or  olfices 
For^people__ working  in  the  private  environment,  the  network  becomes 
?  "i-r^^^  -i^^  electricity  or  water,   and  the  computer  center  is  as 
invisible  as  a  pumplng^statiph    The  principal  disidvahtage  of  this 
envirora^t  is  of  course  that  suppprt  is  not  necessarily  close  at 
nand.    Phone  calls  from  remote  locations  already  occupy  a 
substantial^ppftlpn  of  the  Users  Services  staff^'s  time  and  could 
grow^to  even  higher  demands  as  more  students  take  advantage  of  the 
dormitory  connections. 


PROBLEMS 


Tbe  new  challenges  for  Users  Services  are  ptily  one  example  of  how 
distributed  computing  in  the  environments  described  presents 
problems  that  were  not  as  severe  in  the  traditional  setting  of  the 
computer  center.     There  are  in  fact  several  kinds  of  personnel 
costs  that  tend  to  get  overlooked.    The  installation,  repair,  and 
mangagefflent  of  networks  are  typically  tasks  added  to  the 
responsibilities^of  existing  staff  without  thought  to  the  time  and 
new  expertise  they  require.     While^the  bperatioh  of  conmuters 
themselves  has  been  streamlined  and  simplified  byer  the^past  two 
decades. ^netwprks^ have  not  yet  matured  to  that  state^  Technicians 
trained  to  install  and  r^alr  cbnpUters  are  hbt  automatically 
qiiallfied  to  do  Idle  same  for  networking  devices,  yet  this  often 
the  management  s  expectation- -and  has  been  the  case  at  Uhibn. 

Ihe  growth  of  networks  shifts  the  computer  center's  focus  of 
attention  from  coi^uting  devices  to  the  supply  and  maintenance  of 
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dat:a  cohhectiohs.     The  College  still  receives  numerous  surveys 
asking  how  many  terminals, ^micrdcompu  : etc .  it  has^_ 

Itie  answer  is  that  we^  anymore.     While  keeping  an 

inventory  of  devices  ''belonging"  to  the  computer  center  continues 
as  a  responsibility,   it  is  difficult  to  keep  track  of  those  owned 
by  departments ,  grant- funded  Th^ 
guestion  is  equivalent  to  asking  the  water  company  how  many 
bathtubs  it  fills;     A  critical  capabi iity  we  will  heed  to  develop 
is  a  means  of  actively  mohitdrihg  the  status  of  the  network:  it 
is  embarrassaing  to  learn  from  the  users  that  a  connection  has 
gone  bad. 

Biaghbsis  and  repair  seem  to  be  inherently  more  complicated  arid 
frustratirig  in  a^multi-yenddr  envirgra  the_ 
vendors'  r^air  technicians  will-- insist  that  any  elusive  problem 
must  be  in  tiie  next  vendor's  segment  of  the  network;  _  The  issues 
range  from  hardware  handshakes  to  subtle  iricbmpatibilities  iri  data 
cbmmuriicatioris  protocols. 


But  the  most  pervas^ 7e  problem  accompanying  the  dispersal  of  the 
users  throughout  the  various  eriviroriments  is  that  they  have 
virtually  no  bverview_of  coihputirig  activities  or  of  the^ amount  of 
resources  they  consume^    An  expanded  bi-mo^ithl^  with 
sectionsdeyoted-to  the  sub-communities  of  users  has  been 
instituted  to  address  this  problem. 

The  berief its  of  GARnet ' s  diversity  are,  however^  considerable . 
Ttie  system  is  highly  flexible,  able  to  accomodate  such  varied 
applications  as  the  single-user  minicoi^uter  „  micro -baseci :  :  :  _ 
wbrdprbcessirig,  timesharing,  arid  remote  host-ceritered  facilities. 
Where  two  years  iagp,  there: was^ much  discu^^si 

choices  in  hardware  acquisitions,  the  focus  hasmow  moved  to  one 
of  network  connectivity.     Decisibh-makirig  oh  applicatibns-specific 
issues  can  now  be  done  at  the  departmental  or  end-user's  level. 
The  educatibrial  berief it  in^^tJ^is^flexiM  the  users  have 

much  more  latitude  in  choosing  the  form  of  conputer  support  that 
is  the  most  appropriate  for  their  wbrk^  _ 
All  of  conputirig  is  iricreasirigly  end -user .driven:     the  mvU>iple 
eriviroriments  offer  a  better  chance  of  nte^^-jting  the  diversity  of 
calls  that  we  see. 


From  the  College's  plaririirig  ari^  fimdirig  perspectives,  GARrie^ 
easi ly::  e^^andedv  modi  f ied^  -or ^ r^ laced  In  segments^    An  obsolete 
miniconputer  can  be  swapped  for  a  nevr  one  without  haxring  to  change 
much  more  than  a  single  hoK.     Ebcal  area  networks  ca  '*  be  added  as 
project  funding  permits..  Arid  the  iricbriveriierice  due  to  failure  of 
a  slrigle  device  is  mbre  easily  local izabae.__Baslcally>^  th^ 
variegated  network  more  nearly  matches  the  nature  of  the  academic 
workplace  than  did  either  the  ttmesharihg  br  stand-alone 
cchf ig^ratibhs . 

To  many  at  Uaion,  the  biggest  pedagogical  innovation  encouraged  by 
the  newly  computer -intensive  sv.rrbandihgs  is  the _bppbrtunity  tb 
explore  new  kihd^'  o£  cbllabbrative  work  between  faculty  arid 
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students^    Student  programmers  have^^wdrked  with  faculty  in  a 
number  of  disciplines.     Student  consultants  a t^ the  Computer  Center 
serve  in  some  situatibhs  as  teachers  to  both  students  and  faculty 
The  long-term  potential  in  these  new  forms  of  interaction  look 
promising  but  cannot  be  assessed  yet . 

With  the  goldeii  age  of  sp»ehding  on  ccji^utihg  passed,  gr^at  least 
-"4-®^^-^'^®'  5^5  °-r^-^"^^*=^°^°9V  network  offers  the  best  means  of 
^tending  and  deveioping^  computer::  support  in  the  academic  ietting. 
What  was  only  recently  discussed  as  the  "coimuter- intensive 

v,'=^?P^^  Pf  the  future"  is  already  fast  becoming  the 
norm_for  ail  schools.     Even  where  large  expenditures  are  not 
possible,  there  are  many  networking  advances  that  can  be  a;  hieved 
at  far  more  modest  costs. 
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NETWORK  INTEGRATION  AT  CStJLB 

Stephen  w.  Kelley 

-Assistant  vice  President; 
Information  Technology  Services 
California  state  University,  tong  Beach 


Abstract 

The  converging  technologies  of  voice,  data,  video  and 
computln^^d  the  possibility  of  significant  benefits 
f^J^^Sl^^®^!  "P®f^'    However^  the  benefits  of  this 

without  first 

addressing  the  integrated  management  of  this  techhblbgy. 
This  presehtatibn  describes  the  organizational  issues  that 

"^P°"si^ilities  for  voice,  data, 
administrative^omputing,  academic  cbiaputing,  and  micro 
computer^  support  into  a  single  b^ahizatibhal  unit  at 
California  State  University^  Long  Beach  (CSULB). 

^e_presentation  also  descr^^^  state  of  the 

hardware  intpgratlbh  of  the  esULB  digital  voice/data^  PBX. 
nlL^fltl  switch  and^^i,X^25  network.  !nie  existing  jhetwork 
connects  terminals  and  micros  emulating  terminal^  to  a 
IIm^*^  of  computing,  services  for  students,  faculty  and 
Sit?  plans  and  the  first  implementation  steps 

^ll^+Sl  *fY*f?*  a  ebmprehensive  network  which  will 

provide^full  connectlyity  for  PCs  in  one  LAM  to  other  LANS 

lfii«!n  ^  fK"?*^;=  IJis  plaiufeatures  multi-vendor  LHJs 
on  l«S  o'  P^ice-performance,  full  functionality 

?«^f       2**1.2"*  existing  X.25  network  as  the 

oS^,^^  ^°  *  ^i^her  speed  bacJSone  will 

occur  as  funds  become  available. 

INTOODUCTION 

Background 

and  switching  of 
voice  a£.d_data  make  pbMible  a  management  concept  of  an 

l««-Sf S3**^*?^""  commanicatipns  utility  that  ca^  provide 
l^ili  S*.fffJi°*V*=*°"'''-°°*'*  than  a  fragmented ibllection  of 

Furtaier,  ^  technologies  of 
convmr^inq  with  thiL  te^blogles  of  computing. 

SeS?t.S^^r'4.%^'*°^°^*^        ^*  Changing  nelds  of  studlnt,  ^ 
faculty  and  staff  are  presenting  colleges  and  universities  not 
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only  a  great  opportunity,  but  two  ehalienges.    The  first  is 
organizational^  the  second  teohnic^      Hanagemetit  must 
successfully  respond  to  the  Orgahizat£enal  cSallenga    df  these 
tectoOlOgies  before  the  technical  challenge  can  Be  taken  up. 
This  paper  describea  how  California  state  University^  £ohg  Beach 
responded  to  bo^  challenges^ 


California  State  Cniversity,  Long  Beach 

California  state  university^  Long  ieach^  (CSUEB)  is  part  of  the 
California  State  Uiiiversity  (CSU)  System^  which  is -composed^  of 
nineteen  campuses  en^  staff  to  serve 

over_33B,O0O  studentsi    Campuses  range  in  size  from  3^000 
students  to  over  30faoo,  with  a  thousand  miles  separating  the 
southern  and  northern-most. 

CSULB,  the  second  largest  University  in  the  CSU^  curr^^ 
enrolls^  33jL586  students  (23^961  FTES|  and  gradates  over  4,706 
students  ahhuallyi  ^ore^an  3^844  fulled  part-time  faculty 
and  staff  provide  botii  direct  and  indirect  support  for  these 
students.-        campus  covers  322  acres  and  contains  78  buildings 
consisting  0^  2,882,955  sguare  feet.    The  library  contains 
942,645  volumes. 

The  general  missioh  Of  CSULB  is  to  provide  ^pality  instraction 
through  the  Raster's  degree  in  the  liberal  arts  and  sciences,  in 
fine  arts,  in^  applied  fields,  ^ndijitte^  prof  ess  ions.  ^^^^A^ 
present, -CSU£S  offers^  128  baccalaureate  programs  through  65 
degrees  and  70  master's -programs  through  54  degrees.  The 
university  emphasizes  th«  essential  functions  of  instruction, 
university  and  community  service,  and  creative  activity  and 
research  necessary  for  maintaining  a  quality  instructional 
program.    Research  and  creative  activities  are  emphasized  in  many 
schools. 

The  commuhieatioh  proceM  utilized  to  convey  imowledge  and 
provide  services  to  students  is  continually  enhanced  by  rapid 
changes  in  hew  te^moiogy.^  The  integration  of  computer 
teclmolo^  with  commtinicat ion  technolo^  is  enabj.ing  CSULB  to 
move  from  the  computer  era  of  the  past  to  the  information  era  of 
the  future.    CSULB  ii  committed  to  distribute  computer 
capabilities  and  tools  which  are  tied  t^ether  through 
communications  to  individual  faculty  members,  staff,  and  students 
enabling  individuals  to  realize  ^eir  potential. 


QoalB  of  Tritaenrat Lon 

The  CSU  has  always  JMChJEereed  to  cost  effective 

way  of  providing  services  to  ensure  the  quality  of  its  programs 
are  not  sacraf  iced,  -^is  has  been  particularly  true  at  CSULB. 
^e  Universi^  went  through^a  procurement  and  installation  of  an 
Ericsson  MO«-ild  voice/data  PBX  to  improve  teiephone  services  and 
reduce  costs.    Once  the  cutover  was  made,  the  University  decided 
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organizational  intagrat ion  was  necessary  to  reap  the  potential 
benefits  of  this  new  technoidgyi^    It  was  felt  that  a  fragmented 
praanizatipnal  approach  to  aahaginghig^  technology  resources 
would  Bignificsantly  restrict  the  options  available  to  the  cainpus. 

in  aaJcing  the  b^antzational  integration  of  computing  and 
coinmunications,  several  managerial  benefits  were  anticipated: 

*  Imprwe  service  *  one  stop  shopping  for  voice,  data  and 
computing  needs.  ^ 

*  Improve  planning  -  all  future  Computing  and 
commjuiieatlbhs  purchewes  would  f  it  into  a  cohesive  plan 
to  allow  the  network  and  computing  to  evolve 
ineremehtally  as  funding  opportunities  developed  and  to 
ensure  conpat^ility. 

*  Cost  avoidance  ^service  could  be  improved  by  sharing 
overtiead  and  better  personnal  utilization.- 

*  Singls  point  of  contact  -all  trbi^le  calls  for 
telephone,  terminal  and  16 ierbs  woul^ go  through  a 
single  dispatcher^  who  weuld^ schedule  appropriate 
personnel.    This  would  insure  consistency  of  response 
and  unif bra  management  tracking  of  responses. 

*  Increased  flexibility  ^personnel  would  be  cross 
trained  so  that  calls  to  severral  different  people 
would  not  be  required. 

*  Considered  a  prerequisite  for  technical  integratibh. 

Rebrqahizatlon 

In  Au^st  1985^  CSUtB^bMblidated  fespohsibiXity  for  Vdice^ 
data,  administratiVfiUjomputing,^  academic  computing  and 
Sicrocomputer  support  into  a  single  organizational  unit  called 
information  Technology  Services  (ITS)  (see  Eadiibit  i>.  This 
paper^  will  focus  primarily  on  Uie  cbmmuhicatibns  pbrtion  of  the 
organization. 

Cpmmunicat ions  and  Off icsLjM  ^COg)  was  created  within 

Information  Technology  Services  to  support  voice  and  data 
cosmunieatlbna,^  terminal  and  microcomputer  repair  ahd^e 
^^^}^^^^         l^l^it  2),    Its  mission  is  tb  prbvide  effective, 
rel±^le  communications  between  pebpli^  between  peppie  and 
computers  and  between^ cbmputfirs^    Conceptually  Communicat ions  and 
Of f ice  Services  is  responsible  for  ail  terminal  equipment,  be  it 

or  microcomputer,  all  switches  and 
all  cable.  ^  Responsibility  for  the  traditional  mail  rbem  allows 
the  potential  for  intermixing  paper  and  electrbnic  mail. 

SucS^organizatiohal  intefratipn  was  hot  intended  to  preclude 
separate  cable  and  switching  iysteiwi  for  voice  and  data^  rather, 
it  facilitates  the  flexibility  of  using  the  most  cost  effective 
solution  whether  it  be  integrated  or  hot. 
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ill!  \Sf?«fJ^^"=""°^J'^^^*"  for  1986^1951,  .completed  in 
in  thl  l^noS  °'        commufilcations  plans  diiSussed 

s?i^^t  f?      ^f^^  pf^this  paper.    It  called  for  interconnecting 
FJrth^l  li"f»T?^?S  "2^  data^switches  into  a  single  network.  ^ 
Fuller  it  laid  the  foundation  for  a  high  speed  campus  wide 
tSIf  levelled?  tocal  Alea  Network/of  ?es  as 

Chal4enqe8 

S^hl°?ISS*!f-^°S  f°°^  place  a  month  after  the  July  1985  cutover 
llf^  Ericsson  HDlie^vbice/data  PB^     Molt  of  the 

^5?^=S  f  -  ?i  ^®  reorganization  was  spent  to  ensure  the 
llslnlf  «l  iittle  attention  pliftrlhe 

demands  of  jthe  ongoing  operation  of  the  new  campuJ  telephone 

lacfriith''?;*  ™^took.responsibility  after  thriutlvllf  ll  was 
raced  with  the  following  problems; 

*  lysiS^*^^*  billing  software  for  the  new  telephone 

*  Sof^I-S!^^?       ;*P*nM5argeback  from  billing  only 
S,mH^H2?*i  departments  to  billing  all  general 
fund  departments  as  well. 
No  witten  procedures  for  anything ^ 
L2"S  ^•-^^^-^^^  ^'^  delivery  of  data  oh  the  system 
S  *^*?^"°?"f^  f°  li*n<*l*  the  greater  compllxities 
or  running  a  telephone  company i 


* 
* 


iiitillS  Lfn*?^         integrating  voice  and  data  were 

larS*  "  in^  thft  effort  to  keep  our  heads  above  the 

i,^f 2  °'  ahd^ahges  (M^'sj  after  the 

cutover.   Plans  were  further  complicated  ^deiaVs  is  filling 
personnel.    But  by  PSbrua^  isse^i  programLr  hld^^ 
computer  documentation  specialist  was  helping  with  Se  l^l^s'and 
iroliir?;]TcHsI^^^^^  ^^"^  to1kd*ress"*thl 

lifflltafe+^II^^^Al^f*  *  year,  and  despite  serious  resource 

limitations,  COS  has  made  major  advances  on  all  fronts? 

*  postage  billihg  system  that 
dlS+S?!S  itemized  bills,  plus  department,  school, 
division  and  university  summaries  was  developed. 

*  I-I-Hh^^J^Ik^*??  allows  resources  to  be 
S«              the  division^ ^school  or  department,  level,  at 
lo  tha                      division  was  developed,  frahsactions 
to  the^campus  Financial  Accounting  System  (FAS)  are 
generated  automatically  by  the  billing  system; 

*  ilfi!r.^^«l«^i^  integrated  into  the 
other  campus  switches*     (More  about  this  later) 

*  writtsSr^  °^         """^^^  processes  have  bien 
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Integration  After  One  Yeai: 

Signifieaiit  prc^resa  year;  Further 

iSprsvements- ««u needed         the  University  believes  the  structure 
is  in  place  to  accomplish  all  of  the  anticipated  benefits.  The 
ctirrent  status  is; 

*  improved  service  -  CSULB  has  gone  from  a  limitedL  rotary 
dial  system  to  tduchtohe  at  every  desfe-^ with- advanced 
features  to  improve  pr6ductiyJ.ty. -Although  service  has 
significantly  improved^  it  can  further  be  improved, 
particularly  in  the  area  of  more  prompt  MACs. 

*  impf  ove^plarmihg  -  this  has  been  achieved  through  the 
Campus  Information  Resource  Plan. 

*  Cost  avoidance  -  cost  savings  of  $60^000  were  achieved 
in  the  first  year. 

*  Single  point  of  contact  -to  M     this  work  effectively 
requires- ah  integrated  database.    We  have  not  been  able 
ta  find  any  off -^the-shelf  software  that  runs  on 
equipment  we  own  or  at  a  standalone  system  with  a  cost 
we  can  afford.    An  internai  development  project  should 
be  completed  by  July  1987  * 


*       increased  flexibility-"^  Our^computer  equipment 

teefahieiahs-have  become  very  skilled  with  the  voice  and 
data  features  of  ttePBX  ,  as  have  our  our 
administrative  computing  consultants. 

The  benefits  of  organizational  integratibh  are  real  and 
si^ificant  progress  has  been  made*    SiAh  bver  one  year's 
experience  CSULB  still  believes  that  organizational  integration 
was  the  right  approach  to  take. 


NETWORK  IWTEGRATiON 

Current  Network  -  Terminal  to  Mainframe  Based 

The  ultimate  goal  of  ebmmuhieatibns  J.8  to  be  able  to  communicate 
with  any  other  device  on  the  network,    standardization  plays  a 
key  role  injmeeting  this  goal  whether  it  be  for  voice  or  data 
communications . 


CSUliB  has  standardized  computer^orkstatibns  eharacteriatiesi 
For  asynchronous  terminals  the  VTIOO  was  chosen^  though  some  VTSS 
terminals  reaain.    The  synchrohbus  teraihal  standard  is  t^ 
3270.    The  campus  network  eurrehtly  bnly  switches  as^chrbhbus 
terminals  and  IBH  compatible  micros-and  Macintoshes  emulating 
VT1D0  termihaasi  ^e  Kermit  vfiOb  communications  package  is  used 
oh  student,  faculty  and  staff  micros  and  is  placed  on  all 
mainframes/minis 
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Sicil"  ll^oHs.^  organizational  integration  and  for 

*  2*"^?^',^*^^  ^SS?=^^  J*?iBarily  to  connect  student 

ST?^??*^-*"**."^^®^^®"]*^*^^"^  tensinals  to  the  campus 
mainframes i    Speeds  typically  are  Ii2k5ps. 

*  Bynapac^  X.  25  switch  ^  ai  the  gateway 

S«t  f^''5®"^^=^^^^  the  X.25  network 

tnatiinks  all  nineteen  campuses  of  the  Calif ©ra±a 
state^University  system  plus  the  UCSD  Cray  and  other 
CPjputers^  ^e  switch  supports  truh^speeds  up  to 
561cbps,  though  9.6  and  19.2kbps  predominate. 

*  I,*  32^0  port  voice/data  PBX  serving 
faculty  and  staff.    About  5%  of  the  ports  use  data  at 

By  June  1986  these  three  switches  had  been  interconnected  sb  all 
New  Data  eommunicatlons  Environment 

me  Communi^tions  environment  at^  csutB  has  changed  overLtfii  ik^ 
illh^'limiteflnSif^^"^ 

with^ilmited  intelligence  to  mainframes  cr  minis ^  where  the 
terainal  user  wouia  share  the  computer's  orScSslSr  Iiles 

and  software,    speeds  began  at  3^1^  ulfbps,  with 
host  orlIS?S«'  communications  werrt4rmiSl  to 

could  conSl^t  *  Clw  Of  devices  called  terminals 

gouia  connect  to  a  class  of  devices  xailled  "ports"  or  "hosts" 

could  not  readily  connect  to  other  terminafs  £S  hbits 
could  not  readily  connect  to  each  other.  -"^"inaxs  ana  nosts 

£;w^y«f^s  the  datac^^ 
I,         f  becoming  the  dbminant  workstation 

shairfJ^  J^^i'?®*^^^*''"^         tacohheetio  each  other  to 
irintesi  tfri  ^nJ^I"*^*^"**  able  to  ^are  files  and 

Mil  ^^^H^^  f  campus,  as  well a&  to  be  able  to  access 

all  of  the  mainframe  computers.    To  effectively  transfer  filS 

ln^??o"=*^^??^  ^"'^  anticipated  tr^firvoluftlsf  slleds 

S^Sff-  ^^'^  connectivity  and  far  higher  speeds 

suipoltsr^^  ^  ^'^^^  curr?nl  sysflm 

banned  Evolution  of  ^e  Network 

pie  pw  iietwprk  strategy  is  based  <>ri  PCs  ^bhnected  together  ±n 
Local  Area  Networks  that  cm  share  mainframe,  mini  and  liSb 

sl?SoS^S^1^''°^"^^°^^^  it.  \Thir existing  "25 

network  will  form  the  backbone  of  this  network  until  funding  for 
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Si     1 1  S  ,f«H  K  ^'^^'V^^  availabU.    The  Ericsson 

PBX_wilJ  be  used  by  faulty  and  staff  with  terminals  ahS^tand 
alone  micros^   The  Sandal f  will  be  phased  out  as  student 

^^'^^Sz^?*^-  Although  the  initial  focus  is  oh 
SSi  t^  security  exists  to  all  administration 

lANS  to  attach  to  the  same  network. 

The^goal  is  sraral  years  away.    Hbw^vi^,  i^hase-in  strateov 
f55i"^^^^^i?^^^^"*  resources, has  allowed  CSULB  to  begin  an 
tvil^ltiit^i f^l3L  futures, of  the  final  network  are 
11!-^}^^"^*^!^^^*;  wifeh  Jhic^er  speeds  and  additional 
connections  as  funding  becomes  available. 

Muph  attention  has  been  focussed  on  the  lower  leVeli  6f  the 

Sh^^^^"?^**®*?^^®  use  Ethernet,  IBH  token  ring,  starlan 
SL*.  ^^^S*"*-    ^^^^  iaportaht,  these  decisions  are 

2^   to^ow_Tauch  perforsancia  L&H  owner  is  willing  to  pay 
for.  _The  overriding  campus  eohcem  should  b^,  with  the  network 
lvl??^'?i  J?*  interconnection  of  lANs    For  example, 

even  if_|U  LANs  use  the  same  Ethernet  card,  if  one  campus  £AH 
Ban^«n.M°*vTvl«*  anoteer  Novell  Advanced  NetWare  and  anolhe?^ 
™?i«^?r.^^?«^^'  =^^  *^"         be  able  to  share  disk,  printer, 
communications  resources,  and  campuswide  applications  such  as 
mall,  certainly  not  as  transparently  as  desired. 

While  sweral  satisfactbry  sblutibhs  may  exist,  CSUIB  has  plans 
to^  standardize  on  Bahyah's  yjaps  network  software,  based 

?n?i«Sff  J°  *        x^^.^*^  *  competitive  bid.    It  features  a  strong 
integrated  commumlcations  support  in  additibh  tb  its  print  and 
file  server  capabilities,    it  currently  features: 

*  IK!  NETBIOS  compatibility 

*  VT-100  and  IBM  322fi  traihal  emulation 

*  ?NA_and  bisyhc  commurications  interface  up  tb  19.2kbps 

*  X.25  cbamunlcations  interface  at  up  tb  64I^ps 
Support  of  Ethernet,  IBM  Token  ring,  AROfEf ,  Corvus 
Omninet 

*  ean  interconnect  broadband  and  baseband  networks 

*  Remote  async  dial-in 

*  Async  dial-out 

*  True  file  server  - 

*  ^Ibbal^ resource  naming  and  sharing  aerbss  all  lANs. 

*  Comprehensive  security 

*  Extensive  system  and  net      k  management  facilities 

ailJfii^ioli  P'J^^^i*  °'  evaluating  this  arrangement  and  will 

*  to  go  forward  in  februa^  1987  with  the 

initial  cpnnTOtion  of  abbut  170  micros  on  six  file  servers  at 
various  lo^ations_oh  the  campus  (see  Exhibit  4).    These  micrbs 

^^ctionalitF  of  the  final  network,  tebu|h 
*  remote,  file  server  will  take  slightly 
longer  th^n  those  on  a  local  server  due  tb  the  slbw  56kbps 

thrb^;ISfiiSrS'4l"^^   P"^^  ^^"^^^^  ^ili  ^«  eliminated  when 

the  broadband  backbone  is  installed^ 
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In  the  first  phase  of  this  new  instructiohal  Network  different 
LMls  are  connected  through  the_  existing  Xi25  switch  at  56icbps  _ 
(limited  by  switch)^  _  When  a  fcrbadband  bae^one  is  installed  in 
BOMB  future  year simply  addtog  a  Broadband  c«d  w  allow  the 
EfiNs  to  cbmmmiicateLwith  eacli^other  at  megabit  speeds.  Nothing 
needs  to  be  thrown  away.  Everything  that  is  purchased  during  the 
phase-in  is  usable  on  the  final  network. 


The  initial  implementation  of  Banyan's  X.25  implementation 
supports  server-to-server  functions  only.    However  by  Using  the 
async  dials in  and  dial-but  capability  plus  ah  existing  Packet 
Assembly-pisassembly  (PAD}  device^  PCs  on  m&y  use  the 

terminal  emulator  and  access  any  mini  or  mainframe  on  the  X.25 
hetwbrk  thrbugh  menus i 


The  Ericsson  HDiie  and  the  6andalf  ,  which  are  already  connected 
to  the  Xi2&  network,  allow  PCs  connected  to  them  to  attach  to  the 
LAN  and  act  logically  as  if  they  were  locally  attached  to  the 
LAN.    The  slow  9.6kbps  link  for  the  Ericsson  and  the  even  slbwer 
Gandalf  link  tb  the  LAN  makes  sbme  bf  the  capabilities 
impractical,  but  dbes  allbw  the  sharing  bf  files  and  access  tb 
mail. 

Banyaa  VINES  allows  var^       levels  of  resource  management. 
Communications  and  Of f ice  Systems  will  control  the  entire 
network,  however  schools  will  control  their  students  and 
resources,  and  may  delegate  further  down  tb  the  department  level. 

Data  is  nbt  the  bhly  hetwbfk_cbmpoMht  receivi^ 

attention.     Service  will  be  expanded  to  two  new^bulldings  planned 
fbr  completion  in  if 88  and  1989.    We^lan  to  extend  services  tg^ 
the  on-campus  student  dorms  in  FY88/89  which  will  add  about  2,000 
phones  to  the  system.    We  are  seriously  investigating zServing  the 
Chancellor's  Office  some  seven  miles  away  with  abbut  600  phones 
through  remote  cabnets  tb  bur  systemi    The  first  phase  would 
prbvide  seifvice  tb  the  Chancellbr's  Office  Office  of  Computing 
and  Cbmmuhieatibhs  Resources  (CCR)  when  they  move  into  a  new 
building  in  early  1987^ 

Such  es^ans ion  of  the  voice  and  data  systein  will  have  ^ 
organizational  impacts.    We  are  investigating  lUiepbssibility  bf 
establishing  Cbmmunicatibns  as  ah  Auxiliary  Ehte^rise^  which 
Wbuld  significantly  increase  its  flexibility  in  serving  the 
diverse  campus  heedSi 


The  organizational  integratibn  bf  cbmmunicatibh  tecLnolbgies  at^ 
CSULB  has  brbugbt  benefits  and  Wlir  ebhtihue^b  bring  benefits  as 
varibus  infrastxnicture  prbleets  su  Instructional  Netwbrk 

and  the  ihte^ated -Communications  deita^base  are  completed^  This 
integrated- xtanageisent  ha  a  clear  development  plan  for 

voice  and  data  to  be  articulated  in  order  to  expand  and  improve 
services  to  faculty,  staff  and  students. 
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Trick  V 

SperJal  Envlfdniile^li 

Ail  insutuuons  are  affected  by  the  ieceht  d^elbpSents  in  infonnaUbn  teehhbJofiies- 
l^^'         ^^^^^^^^^^  smaU  coUeges.  eoimnuntty  and 

2"^^^!^  "^""^^^^  ""-"*'^P"^^^=te  sterns,  medical/health  science  centers 
^d  independent^Ututtons)  that  have  un^ue,  cbhcems  not  shared  by  those  outside 
their  special  environments.  This  track  offered  a  foruih  for  discussion  of  such  Interests 
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ABSTRACT 


TTie^anning  and_coordjnatbn  required  to  JmpleTO   admlnistrative  systems  within  a  single  inslitatlon 
is^igfiifcant  StKh  an  effort  across  muitipte  institutidils  wiii  succeed  only  if  tHe  mernbarsof  each 
Snsffiaflon  feel  that  "the  whote  is  greater  than  the^sUrn  of  the  parts."  This  has  been  the  case  with  the 
six  pubijc  institutions  of  higher  educatidh  in  South  Dak<&._  TheseJnsttufioris  have  plan^  worked 
closely  t(gethei^and  are  how  cbmpJetihg  the Jft^te  a  sta^'de  student  information  system 

to  serve  the  heeds  of  six  campUs^amJ  the  ^rdof^ente.  This  paper  discuss  issues  related  to 
plahnihg  and  implemehtihg  software  for  use  and  access  by  the  six  institutions  and  the  Board. 
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INTRODUCTION 

Inslittjtior^^  h^^^  la^SUm,  Jia  ^Rgwerr^  two  spedal  schools  for  the  handicapped, 

vt^Uy  handi^sped  and  dei^.  the  Board  Is  sorthorized  by  the  state  Constitmion  and  statutes.  All  Board 
members  are  a|:^lr^  bf  the  Governor  n^all^for  six  jfar  terms  unle&i^  filling  a  vacate  Board 
ssat  The  K^ard  malritatra  an  office  In  the  Suili  Qipttal,  Pierre  arKi  is  administered  by  ah  Executive 
Oiractdr  and  a  staff  of  15  protessiohals,  Including  the  Ihformatibh  Systems  Director  who  repbrHs  to  the 
Office  of  the  Executive  Director. 

_  The^  six_pUblic  IrHditytibnr  of  higher  educatibiiJfiduda  t\ft^  and  four  coiliges  J^rblch 

am^^minister^  ^^Prrcidente ^pof^d  S^S\^  Board.  The  t^  special  sc tools  ^  administered  by 
^)ard-ap|>3lnted_^F^rin^  in^rattomic  year  1 9^-86  the  two  unlverslti«  arKl  four  colleges 

enrolled  apf^ximate^  21 ,000  student  and  were  supported  by  an  anriual  budget  (from  all  funding 
source)  of  $1 75  to  $180  rttillioa  a  total  work  force  of  approximately  4300  full  time  equivalents  and 
library  toldihgs  in  excess  of  1.3  millibh  volumes. 

Irotitutlonii  ProfllM 

The  UrtfeSsi^  jrf-SouS^ 

iJSD  }fms(a^tBJti  Legislature  in  1862  and  began  classes  in  1882.  It  is 

located  on  the  MiKouri  River  in  the  southeastern  part  of  the  state  near  the  Iowa  and  Nebraska  lines. 


Soifth  Dakota  Uniyer^ 

SD$U  was  established  In  1881  by  the  Day<ota  Territbriai  Legislature  as  ah  agncultural  college.  It  is  the 
land  grant  university  arnJ  0ie  largmt  South  Dakota  ihstltutibh  serving  approximately  7,000  students. 
SDSU  is  located  in  eastern  South  Dakota  20  mllM  frorn  Mnnesoia. 


Soutfi  Dakma^^ool  of  a^ 

SpSM&t,  lon^  in  w^tem  Soutti  Dakota  has  an  enrollment  of  nearly  2,600  studente,  pr<»^es 
education,  resean^  and  ^nnmunity  sen^loe  to  the  smte.  Establ»hed  in  1885,  it  opened  in  1887. 

Northern  State  Cbll^e^  Aberde^  -_  -_ 

NSC,  k)cated  In  horthcentral  South  Dakrta,  50  mi^  ftom  North  Dakota  was  established  in  1 901 .  2,700 
stu^n^ara  ehralbKL       mllege  which  offers  46  minors  ernphasizing  education  in  teacher  training, 
busine^  and  liberal  arte. 


B|a<*Hilte  State  Col^,  Sp«arfish 

BHSC  with  mariy  2,400  stu(^      k)cated  In  the  hbrthern  Black  Hills  50  miles  nbrthmst  of  Raptd  City 
and  5  miles  from  Warning.  The  territorial  legislature  established  the  Ihstitutibh  in  1 883. 

Dakota  State  College,  Madison  

Founded Jn  188l,^S]l  Js JocaUid  ^_mlie&86Uth andnm^^f  Brookings  and  40  milm  from  Mirinesdta 
SirM^ai^,^^!  prog^is  prepare  graduj^  tethjn  ^r  specialiti^  and  the  information  processing 
and  lechnobgy.  Approximately  1 ,000  students  are  enrolled; 

Objective 

=       The  implemehtatibh  of  oirhpriher^ive  admlh^trative  Inforrhatiph  systerns  for  all  Board  of 
Regent  ftisfltutiori  wai  e^aHished Jis Ji  m^L  Bciard  d^eicUve  fer  FY1 9SS_ahd J^lSeS.  This^  _  _ 
otjectlv^iequ}r«i  a  planned  irnpteroritaflori^ 

Imptomen^lM^  _  _ 

integrand  ditta^m  trf  Jnfomfiatiqn  rd&ted  to  tha  aRuJemlc  curriculum  and  jmtormanoe  af  each  student. 
lTie  student  sj^tem  was  to  aoiRmimodale  other  sU^ent  data  reia^  to  marketing,  recruitir^, 
admteskra,  tuition  and  toe  usMmprit,  ebi^t  biljing,  finandal  M,  housing  an^nments  and 
bidgraphte  and  dempgriphtc  data  eipture.  ThUrpaper  addresses  the  manner  In  which  the  Board  and  the 
ihstitutiohs  planned  for  arid  in4)len^rod  the  SIS. 
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Existing  Stitui  of  Studiht  Information  Syitiiiii 

_        Each  instttutidn  had  d^d^^  fielr  own  administrative  symm  ihd^hdehtly  from  iheLoitiers 
It  IS  uriderstari^bb  tfien  jhatthetechnojogy  on  irtiidi  those  ^sterns  were  t>ased  was  also  different 
each  campus  JO  fliaoffierB.  table  1  sammarizes  the  static  Of  student  inrortnatidn  ^stero&ateach 
ca^s  in  imand  shows  th^  the  envirtximent  wp  predbrnihaniiy  ^t(£  ddonted.  FurSer  Se 
systems  10  plK»  reflected  a  serond  generatidh  design  approach  This  staius  provided  the  rationale  for 
selection  of  the  SIS  as  the  first  phase  of  the  implementatidn  program. 

1984  ^itus of  aodwitlnformatlon  Moduiei 
•t  Sooth  belGBta  BOR  InstHiitlonf 

,   j„  J.  -  ^  :=  I    Billing  and 

Institution  Admissions     Registration         RhancialAid        Rec5rds  Receivables 

*  0  B  iib 

B  Q  O  B  b  B 


P  OB 


B  B 
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D  B  B  B  i  B 

i  B  b  B  B  B 

F  B  B  B  B  B 

I « INTEGRATED.  O  «  ON-LlNE.  B  s  BATCH 

Table  1 

PLAfjNiNG  FOR  CHANGE 

Visjon     

Ndrrnally  the  fiarml^g  KftriQr  js  orionted  toward  what  procedural  st^  heed  toJjeiSten,  when 
and  in  what  OHSr.  PJanSing,  Jo  be  efliBctivB,<hould  be  based  on  a  clear  vision,  a  welLarticalated 
strafeglopuriMse^aid  aconsensus  of  the  isitical  constituent  br  benefidaries.  The  vision  for  a 
compoting^system  nwy  be  8|mf^  steit^  as  jh  the  case  of  Wrginia  Tech's  "Ah  Information  Systems 
Sl^|y-4JatKJ  November  23. 1985.  The  NH"  visidh  (ai^^Mi^Sa^single^stem  im^e";  t^ir 
str^ic  planning  for  corrfKitihg  and  IhforaaflonjyMerns  rjecesMrlhr  then  follows  that  vision.  The 
guiding  vteion  f*^utfi  Datota  axn^fflr^uarri  Into  in1984  was  less  ambitibus  (than 

Virginia  TechJ.  The  vlildn  WMjdpromrtacenlers^  araidemte  excellence  through  increased  access 
to  computing  re^urces  a[«i  tomkl  the  gwis  for  admlnlitiAlon  ind  IhirMgarnent  of  the 
•Ix  Board  of  Regaots  Instttatlona  wHh  tha  goals  of  the  BOR.  John  Naisbett  in  his  b^t  seller 
MEGAmENDS  s^  "s^ategicjpjannlna  Is  not  enough;  it  becomes  planning  for  Its  own  salte."  Strategic 
planning  is  worthless  -  unless  there  is  first  a  strategic  visibh." 

Strategy 

Selection  of  a  Project 

The  strat^y  for  achi^rnentS  Se  ^dsion  was  to  first  select  a  prefect  of  joint  motdal  and 
individual  need  ^irtilch  would  be  lathe  path  of  the  vision.  The  student  information  system  (SiSj  was 
determined  to  be  such  a  project  for  th«e  reasons: 

•  Comnwfi^sfems  Jmf^fTSrrtetibh  Institutions  would  encouragfl 
intorinstltUtional  commun^fen  anrf  «ooperation 

•  AnJhterirwtlhitfchS  pfo^wouW  give  the  BOR  the  oooortunitvtn  infiM^nr^  the  outcome 
and  ensure  ttiat  n^iental  rsquiremente  would  be  addrespd. 

•  Tfe^stem  set  the  stage  to  take  advafitaoa  ofaconnmiA«  nf«/>a|ft  ^buld  those  economies 
result 

•  The  SIS  becaise  of  its  ^Sntial  Inpact  bri  rtudente  arid  faulty  not  only  was  (thought  to 
Bijp«irt?f  SlSffirti?S!^it^|?  provided  the  opportunity  to  ^aiiytHa 
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Uhdirstahdihg  the  Ehvirohmeht 

Stmt^  at  the  saira^^t^  faquifad  ah  undorstandlrig  of  the  p6litical,^w^         governance  and 
academic  enSrofmeht  Mfflriawhi^^ar^^M»  toJbe  intie^raM  Suchjqoestior»  as:  Who  are  the 
^JJUinil  foroerlii  ttie  invlronmMrt?  m  eiy ^eir  but 
ayi  only^y  **no**T  b  then  a  elear  cat,  agreed  upon  need  for  change?  —  must  be 
asked  and  answered. 

For  South  Dakota  these  specHic  questiohs  i^re  iitipdrtaht  to  be  ansvverad: 

•  Should  the  cbrhputihg  ^term  ehvirohmeht  be  er^ahoed? 

•  Towhat  extent  ftfK>u 

•  Whidi^dstihg  bourne  ehould  te  Jtted  aa^sia^hgpblot  for  ehhahcemeht? 

•  Coi  b^h^  ftdocsSoh  proceed  to  enhance  academic  and  adminis^tlve  computing 
stmuKaneoQsly? 

•  SiwuU  piannirq  occur  eimultaneoisly  iof  mbrocompi^irs,  mainframes,  TOmmuhications, 
^partmental  compiltbig,  ^udfentcomputihg  ar^  computing? 

•  To  what  extent  shbukl  bentralized  cbmjMJtihg  be  fostered  arid  enhanced  when  distributed 
suid  dl^iartrmhtai  asja  c^ie^rty  vJable^o^      rheeimany  needs? 

•  rath  the  chahgihgiec^^  a  dearth  of  qualified  Ihfbrrnatloh  techhologists  in  South 
Dakotet,  forhmrm^^cm_M^^  ^ 

•  How  much  enhancement  catn  be  operationaily  sustained  or  finai  cialiy  supported? 

Seeking  Sanction 


Stiat^  included  seeking  sanction^  Supporters  granted  their  (mtni8sk)h;  adversaH^  withheld 
their  perrnissibh.  The  sup^rters  included  a  cballHbh  of  the  Board,  the  Presldmis  and  the  Governor  who 
each  supfx>rted  chah^  Theilirectibnarij  ditails  of  the  ciiajnoe      ajhatter  of  debate  andjdlscussida 
Ix/i  prb(itx:tive^c^^        t^mi^bn^^^^  wfy^n^m^J^mwem 
^ate  ^^commorts^tom  «rt)^fett-ttiete^rwlG^^^p^^  distribution  of  computing 

resources  rather  than  niore  oenti^         |t  is  dear  that  this  view  was  and  Is  meritorious.  Sufficient 
financial  rKouma  were  not  a\milabto  to  aditew  six  separate  solutions  tc  tf^  administrative 
infonnation  system  requirements.  The  most  achievable  solutioh  seemed  to  be  through  a  common 
system.  The  strategy  for  academfc  cbrhputihg  was,  however,  to  embrace  distnbutibh  of  cbrhputihg 
resources. 

Sellir^  the  Change 


-      StrsrtegjLrequlred  |fiilifigijx)th  the  need  for  an^  tiia  dinection  of  change.  Given  the  depletion  of 
rKOurces  in  support  of  administative  and  academk:  computing  in  19B4,  the  need  to  enhance  the 
r^oure^  seemed  obvlcus.  filing  a  ma^-wide  system  requlredprefentatibn  arxi  explanation  to  a 
much  broader  base  of  dients  tiian  for  single  instltutfoh  solutjon.  Rather  than  sbllcHatibh  of  support 
from  one  President  at  one  ihstitutibh,  six  Presidents  heeded  to  be  bbhvihced. 

The  Board  iii  Begeh^  jf^Btate^f^isi^rs  arid  ttie  S^t^erhbr'sjSfflce  were  key^ 
Tf^  j^andiiadjo^c^^im  ^^ht  infonh^orLs^tom  wo^ 

tl^vlsioh  th^  b^  for  bigl^  educatiohi^  Not  ali  Board  rrternbere  were  equally  convinced; 

some  were  oppcned.  Becau»  the  Stale  l^^ature  ms  asked  to  (^uHally)  support  the  p^n  wXh  tax 
dollars  they  were  partici^arty  lAeptteal.  the  (^vemor's  Office  «^  tt^  critical  lii^ 
succeaiful  *^le".:  The  Gc^ernor  had  led  the  S^li  in  ah  effort  s  piaoe  resburces  fbrehhahramint  of 
computing  and  ihfontiatibh  sys^ms  throughblit  all  state  i^ehcids.  In  particular  the  framework  for  ah 
infohriatibh  tiK^nblc^  (^^(^^    Madic^bh  was  mtabiished.  The  SIS^  viewed  as  a  logical  extension 
of  those  efforts.  Without  the  Goverribr's  support,  the  SiS  would  not  have  moved  forward. 

eoet/Benefit 


To  achieve  their  objectives  the  BMrd 
varied  of  Jdurces  so  p  to  invpt  adequately  in  syppbrt  of  their  yisk>h.  Before  the  implemehtation 
would  begin  the  BbahJ  required  ah  explahatibh  of  the  projected  benefit  as  well  as  cc^ts. 
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Benefits  Criteria 

The  f^TTiary         for  inv wtment  in  the  instailatidh,  implemeritatibh  and  operation  of  a  student 
information  system  were: 

•  enhanw  ac^untability  for  expenditure  of  student  tuition  and  fees,  state  appropriations  and 
federal  funds.   

•  crM^«  jnfatn^  and  the        of  Regents  wth 
timely  Informiticm  about  degree  programs,  academic  discplines  and  supply  and  demand  for 
courses  aodprpgrams^  _  _  _ 

pmM^  flBoretimriy  and  consistent  information  to  the  Legislature  and  the  South  Dakota 
EUireau  ofjUnmw  and  ft^^ 

•  ei*awe  the  aodemtc  advising  and  »:ademic  careSplarir^ 

•  support  more  e^ctlw  fBcrultir^,  iSlmlssforw^ahd^te^oa  of ^todents  for  ail  irstitutions. 

•  eliminate  or  sutetantialty  reduce  the  wrrent  maintenance  burden  associated  with  existing 
computer  prdgrarns.   

•  redi^  arxl/or  ejftniriate  r^uras^  common  data  into  the  institutidhs'  data  bases, 
provide  ihfonnatten  to  enable  the  institutions  to  manage  more  effectively  and  efficiently. 

Anticf>ated  Cbst/Behefits 

^  -    -1^^  anticipated  teriefitej^ti^  iriforn»tidn^^stern_«»re_^^     as  either  tangible  or 

intangible.  Tangi^  benefit  were  believed  fohavefinandal  Impact;  intangible  benefits  were  defined  by 
improvements  in  service,  management  or  operations. 

tangtole  Behefils 

nMr^)QrtunSjes  for  tangible  benefits  to  be  delivered  from  the  hew  student  information  system 
were  stated  as  follows: 

bn>ortunlti»  for  Revenue  Ehhahcerheht 


•  The  irr^rnentaibh^lafiLftwctioni^  and  on-line  registration  ^stem  coupled  with  a 
tuition  and  fees  cafed^on  anda^^ment  module  would  provide  the  opportunity  to  collect 
tuJUoLand  feesipproximito^  one  montti  earlfer  than  presmtly  done.  

•  Tte^t  of  «Jnrri n jstrative  computer  systems  (hardware  aiv'  software)  am  leg  jtimarte 
ingredients  in  ^rt  rewvery  ;ates  for  Federal  contracts  for  research,  public  service  and 
instruction. 


OppdrtUriities  for  Cost  Reduction 

The  df^.-tUnlSs  for  cost  reduction  c^soclated  with  the  irtiplementatibh  of  t^e  SIS  •  are 
expectecii  to  be: 

•  T^  weatlon  of  anewset^apfSfcatioh^^ 

environment  which  would  eHmihate  the  rieed  tacofliriue  rSalrite  the  noV^  t'-n  of 

existing  (wmputer)  applicatibhs  prdgrarra  perforrning  the  same  or  sirnilar  fur  mv  <  t  o,- 
institutiprls. 

•  Tt»  r^uireiTfehte  for  **5jSxall  fS  Federa^^  to  finariciai  v       ^,  - 
to  be  pr»^fed  by  tfie  sof^are  wndor;  the  cost  of  maintaining  those  chanaes  (t  ui  ny :; / 
done  by  each  institution)  could  be  avoided. 

Intangible  Ber)efits 

Intangbie  benefits  projected  for  the  hew  student  infbrrnation  s^tem  are: 


•     Enhamed  Jkci^fe^^  for  studente  through  more  complete  information  readily 

avaiiabto  to  their  advisors. 
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•     EriharK^  selectibh  of  couiBee  for  any  given  nigistratlbh  ttirbi^h  the  c^^rtuhrty  for  both 
the^udentand  thii  advisdr  to  work  tbgether  ihteractivdly  and  on-line  toward  a  feasible 
student  schedale  of  courses; 


The  iritlclpitecl  beneflte  provided  the  opporluntt^  for  nvlngs  or  change; 
however^  policy  declildhi  or  ehihgei  In  piocedurei  itill  ire  required  to  capitalize  on 
the  opportunity. 

PbANNINQ 

Assumptions 

In  order  to  proceed  from  vision  tov^rd  accompiishment  of  the  reality,  many  of  the  strategy 
questidhs  were  ahsv^red.  These  answers  then  forrtied  the  planning  assumptions  for  the  SIS  project: 

•  The  acacfidrnlc  cbrhputirig  rwources  would  be  enhanced  in  concert  with  the  S  IS 
ImpterrwntaSion;    

•  Tfiacarnp«i8  c^^  vi^uM  te  mhanced  adequately  to  progress  on  an  orderly 
path  toward  irnpienientatbn  of  t^  -  -    -  --   -  -  - 

•  Existing  malnframe4:^omputlng  in^upport  of  audministrsUive  information  needs  would  be  the 
sta_rtingj)oint  for  enhanoeram.  Sf^i^ly  ttils  meant  u^i^ing  the  existing  IBM 

3031  -AP  at  the  USD  to  a  4381  Model  Group  2  and  ccMisoi^ating  all  m^or  administrative 
ihformatibh  applications  on  the  single  machine  using  AOAB^  •  as  the  data  base  mahagerneht 

syMem,    

PJanrung  for  M  levels  6^^ 

irr^me^iUrtlon  jbr  sdl  jristii^onid^corn^^  rats^miBlity  of  the 

institutiors  and  the  BOR,  qsecificaHy  the  information  Systerro  Coordinator^ 

•  Sysmm-wlde  c^ntialteation  of  admlnistrativecomputing  wouid  be  promoted  during  the 
first  5  years  {1985-1990)  of  the  plan;  computing  In  support  of  academic  needs  wpujd  be 
jitiplemehted  in  a  distiltxited  fashibh  first    campus,  then     department  and  individual. 
Multiple  vendors  would  be  actively  recruited  for  support  of  acadertiic  cbrtijxjtihg. 

The  fdan  MOis  td  haveiim  pnrrmry  tirrv^            5  year  in^>lemeritatibn  planning  for 
admiriistrativec6rn|xi^        2  )»ar  plannir^fix  ^deott:  a)jnpu     

•  New  ftjnding  sou^e  Jtnd^dst  savjrtgs  vt^uld  have  to  be^ritified  3 Jbe  vision  ws^  tdbe 
met;  the  deartti  of  discretionary  funds  in  tfie  instittrttonal  budge^  made  it  cle^  that  they 
alone  c^uid  not  carry  or  sustain  the  burden  of  all  the  enhancement  to  the  computing 
systems  environrtient 

Plahhihg  Ihgredlenti 

_  A  slgnificant^id  of  pJanrilng  is  toJdenti^th^airigredientsM^  can  cbriiribute  to  success  or 
conversely  can  promote  faiiure.  For  the  statwfride  studer^  infbrmattoa  system  these  ingredients  were 
relevant  and,  we  believe,  proved  significant  to  the  succws  of  the  effort: 

•  Estalbjish  hew  or  use  existihg  cbmmuhication  channels  among  the  institutions. 

•  Identic  Key  ihstitutibhal  personnel  who  can  rhake  the  project  a  success;  get  their 
ounav'trnehL     

•  SilectiL'^atf"  v^thlattie  ^rstem  to  facilitate  the  pJahriiri^j^  implemehtation. 

•  insist  that  tfie  Institutiorn  write  a  set  of  functlonai  requirements  whether  or  not  a  request 
for  proposal  (RFP)  will  be  LBed.  _ 

•  Review  your  requiremente  In  many  forums  (campus^,  vendors,  ottier  systems  or 
ihstitUtiphs}. 

•  Develdjoi  a  tirr^table  for  all  st^  of  the  pr(x>i^>  visualize  tile  cdmpletibh. 

•  Deterrnine  project  costs  andievenue  strearns^ 

•  Ms^e  surejhe  a^ocaSas  am  bifom^;  the^erearies  are  involved,  the  decisibn-makers 
and  funders  are  interested  and  the  facilitators  are  In  the  wings; 
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Putting  THd  Plan  tog«lh«r 

Orgaiiizatibh 

the  qrganizatidn  of  tflaSIS planning prooe^MaSda cenfiaUoordinatirig  rote  at  tfi©  BOR  office 
to  ensursjmpl^nento^^^^  of  the  vision  MSUaitlhes^^  rwponsibllity^d  authority 

for  the  spedficatibris,  oversight  and  management  jointly  with  the  iretitutlons  and  the  BOR  office. 


ToJmplemMt  a  new  stetewi*  student  infomiatlon  ^stem  it  was  hebessary  to  <^tabUsh  an  __ 
o^anlzallond  frara^rfc  Thislrameworfc  Induct  bHr^ir^  tc^ther  both  fiKtvocates  arKl^ersaries. 
Kirtherihapailici^^  were  setemd  dn*e  t>a8is  of  tSir  intlrriatekho^lge  otfi^  variocK  fanctions 
to  be  inwrporated  wlttiln  ttni  SIS,  Three  Financial  Aid  Dlr»ctbrs,  JBrnlwIbne  Deans,  a  Registrar,  a 
ComputerCenter  Director and^a  M.I.S.: Director se^ on  the  SlSJtenning Task  Forra.  A  P^^ldent, 
two  Busir^  Managers^  Qhe  Sti^rit  SwiM»7)Jre^o^^^  Director  of 

Leamirig  ResbUrais  arid  the  Jhforrnafflon^^rrtt  eo^  on  the  Student  Ihformatiori  System 

(Executive)  Siaering  Gdrnmittee.  The  organizsrtion  established  to  plan  for  the  SIS  inplernentalibri  is 
own  in  Figure  1. 


The  extent  f  ind  «jof3eration  of  ttie  carnpus  participate  task  force 

r   "  ^taled  wrly  In  tt»  pR^^ss.^  ttvi  task  foiw  s»rr)s to haw_SM  a tremendot»  job  in  coming 
u  !o.  in  an  sjBfi  that  has  seen  nearly  a  writory  of  ind^ndenteffort*  A  century  may  overstate  the 
.  It  but  the  spirit  of  cobperatibri  was  evident  even  to  the  task  force  members  themselves. 
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SchedulQ 

Pianning  for  the  imptemehtatidh  of  a  ^stem  of  this  scope  requires  a  plan  that  is  flexible. 

Plan  A 

th^lnltiadplaa)^  to:  <i  jidev^bp  the  tanctibnaj  reqalrements,  (2)  review  the  reqairements 
both  intemaUy  and  extemajly,  (3)  usb  the  requirement  as  the  core  for  a  requ^-for-propc^  (RFP}» 
(4)  trar^ltjie  RFP  to  appropriate  Vigors  and  develop  evaluatioh  criteria.  (5)  rec^ivejuid  evaluate 
proposal.  (6|  select  the  best  cpmtwiatipn  ot^i^Ib  vendor  to  meet  the  requiremehts,  {7)  negotiate  a 
contract  and  (8)  proceed  to  impiemehtatioh.^T^  quHe  <x)rivehtibhal  and  had  been  tried 

with  varying  decrees  of  success    others.  Table  2  shows  the  tirhelihe  for  Plan  A. 


_  Btirihgto&fin^ihMiM^ 
knDwteKl{^j>f  whAtwBaavid  Toward  that  end 

five  vendors  were  contacted  and  sdbseqoentlsf  provided  on^^  presentation  and  in  some  cases 
demonstrations  of  their  systems.  The  corR^UBlon  of  the  ta^  force      that  on^  two  of  the  vendbrs 
would  be  able  to  rtieet  the  needs  of  the  six  institutidhs. 

A  secdTHJ  Sctbr  jmpir^  bh  the  original  plari  (A)^ThTOU^hdi^ussibn^^  _ 
Counsel  arx2  the  Stale  AttbiTi»y  Gefi»ra&  South  BaRota  law  does  lOt  require 

ron^i^  bkirfc^^>ri^^sbfii^ 

conduslcit  of  t^iaok^rce  ttiat  only  two  of  the  five  verKjors  wt)uidxK  could  adequately  respond  caused 
the  task  force  lo  abandon  the  RFP  steps  in  PianA.  Plan  A  gave  way  to  Plan  B. 

PlanB 


The  r^iMd  plan  elimihated  the  r^eed  f&Ltk  formal  RFP  prbpmal  efr(Mt t^  the  two  vendors  and  the 
subsequent  evaluatibn^  In  addiiibri^ib^2^»Mditif)^     piar)riir)g_tirne][r)e^eUrnir»^  ste^ 
^  resulted  b^ii]^^  w^  to:  (1) 

usejhernqidrermnts^document  eraiua^on^i^Leach  vendor^  prodaci  (2)  require  that 

e»:h  vendor  re^rtew  the  S^^         requiranrwrt^  (3)  8ofa|ect  to  JncjusiGHi  Jn  wjr  future  contract, 
identifjf  those  requimments  which  wouid  be  met  by^the  vendors  softiwe,  (4)  determfie  the  extent  of 
modificatbns  to  sof^ro  ne^^aiy  in  each  caM^  ^}  gain  access  to  ^hdb^s  baseline  softwari  for 
testing  against  rt^uirementSj  (6}  select  the  better  fit  lb  raqUfternenfe  frbrh  tho  two  verxJbrSp  (7) 
prpc^  to  ragbtiatibri  of  sbftwraro  contract  vMh  the  "betti^  of  the  two  vendbrs  and  (8)  prd^oed  to 
irnplernentation.  Table  2  shows  the  tirneilr)e  for  Plan  B  also. 


^  -  -  borir^  tf^nextfaMT  reaiin  ttiat  the  ultimate  e^»nse  of  the 

modiflcatk>ns  to  the  Isaselfate"  or  *Vaniija"  wftvnro  woutd  exowd  the  eipinse  of  the  baseline  software 
by  a  factor  of  1 .5  to  2.5.  Thb  realiza^  atong  with  the  realb:ation  that  the  prp^  functior^lity  and 
^tures  of  the  baiiriine  software  in  either  case  wefej^^  satis^terijy  disMrhible  from  the  hahds-bh 
experience  caused  the  ptGJi  to  ^  PBh  B  give  way  to  Plan  C. 

PlariC 

Becat^  of  fie  unosirteinj^  tf^  task  force  plan  char^^  to  allow  tirne  for  rnore  h  depth  review  of 
ttie  two  v«idor8  and  their  product.  The  plan  (Cj » revteed  IrKduded:  (1)^  Intensive  rwiew  with 
cyrriBiit  clients  of  both  yer«tbrs,  (2)  revaluation  of  functional  nquirementSp  particularly  as  those 
Ifquiremerits  dictated  significant  mbdificatibns,  (3)  establishment  of  cbhtractuai  mbdificatibri 
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spedfiMrtiorw,  (4)  wtectlOR  of  the  rnore  likely  to-beHMJcxes^  imfSariehtatibri  partner  ftom  tfie  two 

verKiors,  (5)  negodafii  i^tractual  feitm,  (6)  ribll^  the  other  vendor  of  intent  lb  negotiate,  (7)  if  

r^gotiatenjsjTiu^^  sigh  a  cbhtract.  btherwise.  (8)  b^in  r>egbtiatibn8  With  other  vendor. 

Plan  C  likewiM  is  shbvvh  in  Table  2. 

IS  SIS  Ti*FbfK»Mta^  Studerit  information 

Sj^tem  (eiS-3j  hooiset  eorpcration  of  Maivem,  Pa  alonft  wfth  the  StUKfent  Aid  Management  System 
(SAMS)jarKLthe  tjoan  Applfc^    ProcRsIr^  S^i^em  (LAPS)  rrom  SIGMA  Cbrpbratibh  thrbughSCT.  The 
S.D.  Board  erf  Regents  apprwed  contis^  n^bHatior»  with  SCT  at  their  /?^ril  1985  rrieetingi  JSoritr 
negotiatior»  te^^n  the  BOR  and  SCT  began  irnmediately  and  were  wrhpleted  with  a  signed  contract  on 
Ai^ustai,  1985. 

Expehdlturi  ihd  Funding  Piin 

Jfi^orderibi^      tothjdimer»i«i8  of  ttw  %4^on*  i.e.  crHtlbn  of  cehterf  of  academic 
•^ceilenM  throt^ta  jnaweed  aceeee  to  Mfnpyting  rMburcii  ihd  Id  meld  the  goals  for 
edm!!^istnition  end  mai^MWtt,  a  cdnsblidated  expehditjre  and  revenue  plan  was  developed 
a)ncunentiy  for  both  academic  and  adrtUhfetrative  cbrhputir^. 

DuHr^  the  '^ling'  bf^j^^nJb^p^ldp^ts  in  ffie  change,  tlw  need  to  put  together  a 
cohesive,  compwhensfi«Lfur^^  widerrt;  Jiirfter  it  was  evident  that  while  the  institutidris 

suppbrt^  thej«Wcm,  Jione  wB»^laaposlttontocfe»rt  subetarttial  funds  from  existing  academic, 
a^Mtonr^  supf^or  admtalstratlve  progmms  to  meet  tfie  fundiry  tequiremehls.  New  sburcM  bf  funds 
woukLneed  to Jbejdenttftod.  AX  the  same  time  neither  the  Legislative  nor  the  Executive  bj^im^  were 
disposed  to  foot  tfie  euntira  bIH  but  ymm  voy  much  intiriited  in  tfie  irrfiwetnehlbf  tfie  ariminlstratlbn 
and  management  of  the  Instftutioni;  thro^  ihcifasid      of  wS^hg  JecSriblbgy. 
Increaslig  aoqufeltibhi  of  i*f^^    hanSam  ara  scJtiarely  aap^Snente,  cbileges  and  institutions, 
proved  ttiat  acadehft;  adMhftl^nUaeu^^  greaisr  demands  on  existing 

computing  resources  and  required  substantially  greater  acxien  to  new  n^ur^  is. 


z  =z  z^  ^^^^'^torearri  finding  pian,  then,  was  derived  usfhg  jSvbbM^  benefit 
tate  derived  from  enbanc^^  the  <S)mputirig  ras^      wojld  be  m  direct^  atudiEiats^ulty, 
aJministratlon,  iind  BOR  and  ihdlrictiy  over  tfie  jbhg  term  tqr  state  gca/erriffienlSid JJltimate^^^^ 
ti^ym;  (t^  tfw^^t  wcMjId  bB  shared  by  aliaiQ  wmB J)ehelit  The Jypeodfe   pjgm  identified  an 
^erage  of  $1  iflilBbh  per  year  f^r  VS  ^f^mM  i^^  Thwe  expenditure 

were  to  be  rriadrfor  botfi  hardwima^  major 
admihirtiatiye  gyalems  (SIS,^  Bnandai information  S/^nm  and  a  Hurnan Ae^rm  Infbmiatioh 
S]^^}^  tfid  nplannM^  departnwftal  and  instryctional  labbrato^  cbrhputihg 

equipmy t- 3^  e>q»^      prian  requesM  tor  an  immediafi  ifmisioh  of  ftJnds  for  rhuch  headed  academic 
and  admints^ative  omiputbig  wotvoei.  Thf  pliuiaIgG  ^Scqghized  tfie  heed  to  continue  to  enhance  the 
resound  for  yeani  to  »me.  The  plan  sjMcifiba^ 


^{ncettie  ihcmaeed  expenditombf  KihA^Mmild  t^aJo be  met ^tfracorrwponding  increase  In 
revenue,  a  revenue  plan  was  developed.  The  revenue  was  planned  to  be  deriv«l  from  four  souces: 


(1)  ^^BflQrinjg^and  revwiue  enhancement  from  the  rtiwadmtriistiatfve  systorhs.  (26%) 

(2)  IncreaMinthaslodemfeeitotieuiedneare)^  (45%) 

(3)  IncTHBe  In  the  sfiito  ^)prapHadbn  to  be  uied  pHmaHly  for  ihvestrherit  In  tfie 
gjitaniMratfvi  ^«imi.  (171^  :   _     „  ^ 

(4)  Rk^cH  fiMtfiifl<mU^lb^^mj^r|ra  a^^rnic  wr^uting; 
irin»  addittona^tonc^^         ^^mpriatod  for  adm  computir^tfie  campusds 
were  able  to  concentrate  recycled  funds  into  tfieir  own  acad^  (12%) 
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=:  - = t»ult_of  thfis  pfopjsed  distributioh  was  ttiat  oyer  a  1 0  year  peribd  the  iristitutibos  were 
expected  to  prwide  sutetantial  swings  to  support  the  ehHaf>cemeht.  If  this  does  not  happen,  ffien, 
either  the  enhanwment  will  slow  down  or  student  fees  will  increase  to      up  jha  slack;  It  is  also 
possible  ttiat  the  Gdvembr  would  ask  for  additions  to  future  years'  budgets.  Table  3  summarizes  the  1 6 
year  expenditure  and  funding  plah. 

SUMMARY  OF  10  YEAR  FUNDING  PLAN 

Fiscal  Year  Expenditure  Raveriue 


AdmlrilstrBtlve 
Systems 

Academic 
Computing 

Student  Fee 

i^Ver.hr) 

Appropriation 

institutional 
woninouiion 

r 

221.000 

500.DOO 

163,800 

221.666 

39e.200 

2 

1.010.000 

600.656 

490.000 

720.000 

466,000 

3 

550,000 

500.666 

500.000 

276.666 

280.000 

4 

500.000 

5DD.D00 

560,006 

100,666 

400,000 

5 

600.000 

500.000 

500.000 

200,006 

466.666 

6 

550.000 

500,000 

500.000 

200,000 

350.600 

7 

400.000 

500,000 

500.000 

466.666 

8 

400.000 

500.000 

500.000 

400,000 

9 

406,300 

500,000 

500.000 

400,000 

10 

400.000 

566.666 

500.000 

400,000 

•FY85  (July  1 .  1 984  to  June  30,  1 985  ) 


Tables 
IMPLEMENTATION 

brganlzatldn  and  Management 

The  impfemehtetion/oLlJie  StudemJnforrraton  System  Is  managed  through  the  Board  of  Regents' 
Central  Qffi^.  The  Director  (ASDD)  is  the  prqect  manager.  The 

Higher  Edu^on  Computer  System  appltaitlons  programming  staff  reports  to  the  ASDD. 
The  ASbb  reports  to  the  Regents'  information  Systems  Director. 

Policy  and^uc^et  issues  relatid  to  the  prbj^t  are  refer^  Jithi^arnitilstrg^^^^  Inforrnation 
SystemsJAIS)  Steering  Qcmrn^    for  rec(OTnf»SSffl6ns._^^  li^  AIS  Steering 

Cbiilrnittee  are  forwardSiJatS MomiatlM^^  Dlr^brorthaCoancil  of  Presidents.  The^  AIS 
Steering  Cbmmitteij^cQnap  oMLrepcB&mtative  from  each  of  the  Institutions  ^us  the  ASDD. 
The^SstitutionalTepnaseotetl^  at  each  of  ttie  institutidhs.  The  AIS  Steering 

eommlttee started  out  as  aSIS  Steering  Committee.  The  chaife  of  the  corhmittee  was  changed  in 
bcbber  1  aB6  to  include  all  cential  administrative  ^sterns.  This  iiicludes  a  central  p^^rbtlZpeisdnnel 
system  and  a  futijire  financial  ihfdrmatipri  systern.  The  committee's  title  was  changed  at  the  sarne  tirne: 
The  AIS  Steering  Committee  rtieeta  apprbxirnately  once  a  month. 

An  irT^lerneritatfcn  teainibmp^^  ^ 
i^bfnfMridS^  related  to  the  imptementatidri  The 

Imj^errientatio^  ^sam  J&involved  in  training,  table  building,  testing,  and  speaking  possible 
modificatbns  to  the  software.  A  campis  Jrrtpleftiejitatipn  team  exists  at  each  ihstltutiph  tb  plan  arid 
direct  the  implementation  effort  at  the  institutidri.  The  format  and  makeup  of  the  rampus  teams  varies 
from  institution  to  institutidri. 


_  This  orgahizatfixial  ?^*u<*j»  is  shoira JftE^^   2  has  resulted  in  the  invdiverniht  of  a  large 
number^of  partic^ts  fwn  JieJnsfitotioM_Th»  a  the  six  Institutlohi  have  hid  thar 
implemehtatlor)  tearnJeaArs  teavethe  Jr»^     during  the  pro^t  The  irT*>act  of  these  turriweS 
has  been  minimi^    6m       involvement  on  the  campuses.  The  major  char^  resulting  from  the 
tumover  fe  act«i^  iatte  comnieidon  of  the  implementatidn  tearn  from  a  user  oriented  group  to  a  data 
processing  oriented  group. 


Council  of 
Pr»idents 


SIS  PROJECT  ORGANIZATION  CHART 


Ihfbrrnatidn  Systerns 
Director 


Admirrfetrative 
InfoSyslems 

Steering  Comrnltiee 


Admin^Usitlve 
1^  zSystems 
DevelofKnent  Director 


SIS  Imj^emehtation 
Team 


Higher  Education 
(^rr^mr  Syrsterti 
Applications  Staff 


Figure  2 


Campus 
Imp^mentatibn 
Teams 


^^^^  organization  is  headediy  a  Begional  Manager  The  Regional  Manapr  works  with  the 
ASDD  arxJ  ISD  eapblicy  ar]A  cwtG^  i^M&  between  South  DaKOta  and  SCT.  The  SCT  PrbjecL  Manager 
wo*s  with  the^DD  on  tralnjng,  lasting,  implementatton,  and  technical  issues.  The  SCT  technical 
project  leader  works  with  Higher  Education  Computer  Systerr  staff  on  technical  and  program  related 
rtems.  ^  ^ 

Schedaie 


^      The  project  schedule  at  the  time  i>f  the  contract^igning  called  for  a  dual  path  implerhentation 
The  Student^Ald  Management  Sj»SmJSAH)  wm  tabainfiplernenjed  o^  a  stand  aldhe  basis  for  the  first 
year  and  then  intergrat^      jhe  Integralsd  Student  Information  System  ^jSiS) .  South  Dakota  did  not 
contract  for  any  modifk^ons  to  the  SAM  System.  At  the  same  tirne,  the  ISIS  implamention  was  to 
occur  cbhojrrently  with  the  SAMS  stand  aler.^  imptementatibh. 

--  .  "^S^  SAM  system  wasjGf^^    ^  in  prbdLctlai  ^  Fibruary  1 , 1386,  The  first  registration 
with  the  ISIS  system  was  scheduled  for  NbverSber,  J986  attfiree  of  the  six  irstltutions.  The  other 
three  institutive  were  scheduled  for       registration  1^  April,  1987.  The  System  was  scheduled 
for  full  implemehtetion  by  June,  1987. 

-       The  SMllmfrfemwtat  was  put  into  jxbductlbh  in  August^  1986.  Thiconversfon  of  the 

SAM  S)|tem  from  ftie  CICS  teteproc^lng  nidhitbr  to  the  Cbm-plete  teieprd»s^    monitor  was  much 
more^lfficult  than  had  been  estimated.  This  cbnversibh  was  the  prirnary  reason  for  the  delay  In  the 
implementation. 
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-     the  cuTOnt  schedub  for  ISIS  im(^mentatjon  cdls  for  Bzrif  rogistratjon  at  ail  six  instituiions  in 
April,  1 987:  The  b  ^ll  sdtedutod  to  be  in  fuil  production  by  Jurra^  of  1987.  Turnover  and 

change  among  the  SCT  etaff  caused  del^s  in  the  prc^uctioh  of  the  detailed  specifications. 

Vie  (K^inaf  schedule  ca|^  An'  inctallatibn  of  a  baseline  in  March,  1 986  which  would  have 
incjud^  tfie  Muttlpie  InstitJtibh  Facllit>^  {yaF)  and  the  ihteg^L^^ 

whchmisJhst^l^iaJuh^^  the  MIF 

mc^j^^n^fiixung  done  attbe  saroatime  aafie  Sooth  Dakbtet  spedfic  mo^ificatior^s.  the  SAM 
integration  is  ^hedutodto  be  conrpl^^  bf  Apn\,  1987.  Figure  3  and  4  show  th^  original  and  the 
current  inipiementation  s^iedules,  r^pectivelf . 


ORIGINAL  PROJECT  SCHEDULE 

69/01/85- 12/31/85 


03/15/86 
0^/01 

04/01/86-1 2/31  y36 
11/01/86-12/15/86 


04/01/87  -  05/15/87 
06/01^7 

Figure  3 


CURREKT  PROJECT  SCHEDULE 

Specif  changes  to  t>aMline  software 
Apprpye  detailed  speciTicatibhs  for 

_mbdificaflbr«  

SAM  systern  ^cdiaSe  for^od^tlon 
jnstsdilSlS-3//^^AS  baseline 
Modifications  to  baseline 
Early  reg^tration  at  all  institutions 
Full  irtiplementatibh  = 

Figure  4 

Implernentitlbn  luuei 


The  specifica^on  for  modifications  begart  prior  to  the  contract  being  s^ned.  A  series  of  meetings 
was  held  between  SCToor^ultante  and  ^th  Dakota  staff  members  to  cdm|:^re  the  f^uiremehts 
document  against  the  SCT  baseline  software.  The  meetings  were  based  oh  modules  of  the  ISIS  system. 
There  were  meetir^j!^     admissions,  fe^l^tibh  and  records,  financial  akl^  and  accounts  receivable. 
Staff  rheniberi  from  e^h  ihsttrtutibh  attended  the  s^^sior^.  Every: iternjn  ttis  requirernehts  document 
was  cbrnpared  to  the  fiir)ctidriality  of  ihe  basdiriasdftware;  Tbebas^  manyjof  the 

r^uirernents.  Sihet  re^ 

bflseUm  M^bmre.  Snm^oLtti^  were  dete^  by  South  Dakota  aa  unreajjstlc^at  least  in  a 

financial  ser^^  The  participBints  needed  to  understand  the  functionality  of  the  baseline  software,  their 
own  needs,  and  the  r^eeds  of  Hie  other  five  Institutior^.  The  result  of  thwe  meetings  was  a  document 
refened  tc;  as  the  macrd-q»:»ficati(>n8. 

SCT  propared  ah  intimate  otthe^fTort  necessary^  ^  perfdrrriLihe  rnbdificatidhs  s^ifiedJn  Jhe 
rh^r6-specific^K>nsJiX^  estimsde  wa^atJes^ttof^  been 

fod^ted  for  modific^ns^  S^^  reduce  this  estimate  by  fifty 

percent.  Soutti  Dakota  withdrew  the  tequesls  fbrseveraiinodife^^      and  SCT  revised  estimai&s  for 
modifications  b^ed  on  more  detailed jjnderstandingsj>f  the  modifications.  The  resulting  document 
became  part  of  the  rantmct  between  SCT  and  South  Dakbti. 

11 

357 


Sj::M9clfy  change  to  baseline  software 
A^rbv^  detailed  specifications 

for  m<xi%atlona  

^4M^;s»m  ^fldiabiein^dt  ^^ori 
install  ISiS-3/ADASAS  tesellne 
Modificatbns  to  baseline 
Eariyj^istmtioh  at  3  institutions 

(DSC,  USD,  SDSU) 
Eariy  registratibh  at  remaining 

instifiiibns  (NSC.  BHSC.  SDSM&T) 
Full  Implementaiion 


09/(51/85-  12/31/85 

05/01/86 
08/01^ 
06/01^ 

06/01/86  -  04/01/87 
04/01/87  -  05/15/87 
06/01/87 
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-z^-^  ^rKimhspeafKn^m  needed Jd  iMiurned  into  detailed  specifiostidris  so  that  SCT  oooB 
»o™.!«S'S^^5?-  If».P^J»ed  JO  create  the  macrcKspec,,  .atibris  was  used  on5ei^^ 
0  create|w^detall^^fi^  ^as  he^.  again  by  functlonaLanit,  to  define 

tte  speqfcations.  Thej^j^^^^^       detail«J  specifi<atibris  resulted  in  a  sjstem  specification  for  a 
S|ngte  system  to  ^j^^  Meds  of  all  six  Institutions.  This  prdc^jequired  a  great  deal  of  effort 
shani^and  canpmbe  by  all  partic»>ants.  The  heeds  of  alJ  six JrKtitutions  had  to  be  addressed  and 
included  e^en  If  the  nwdification  was  only  heeded  by  or»  JrKtitution:  In  some  cases  more  than 
one  meeting  was  necesary  to  complete  that  section  of  the  specifications. 

_    SCT  sent  a  draft  of  the  detaleis^ifications  to  South  Ci  ota  for  review  dh  Mareh  3,  i§86 
^tach  ,nst|ut,*  m^B^«^B^^^tor^^  on  m,t      .ampus.  A  meeting  was  held  between 
^  T South  Dakota  insititutiooal  representatives  in  Apcs  id  - ,  ,ow  the  specifications;  The 
sffc     aiioris,  with  a  couple  of  exceptions,  were  given  r>r.r.  ar^pr^val  in  May. 

fi.  -SS*^  *°  *°  accbmmddSa  six  Jr^titutions  using  the  same  software 

and  ftles.^-ftis  modification  Is  referred  to  as  the  Multiple  IhstButiortFacility  (MIF).  All  records  in  the 
systerahave  an  institutloral  aentifier  as  part  of  ihereconJ  and  as  part  of  the  kev  to  that  record 
^re  B  no  shar^  data  between  institufions  except  for  some  system  tables.  All  basth  prcwrami  havi 
the  instituton  code  as  a  parametef .  The  online  system  security  was  modified  1.     lads  -4  institution 
codeji  ttie^security  scheme.  AM  users  of  the  system  are  assigned  to  an  ihstitirt*<ai  and  -rav  only  acci  j 
records  with  that  institution  code:  ^ 

^  .AgreSdeS  of  discussion  was  h»H  cdhwmiog  Jhe  desigabf  Se  MlF.  The  shanng  of  some  basic 
biog^hic  and  denrographic  informatiori  was  discus^  bat  discarded  in  the  final  decision  Due  to 
sffl/eial  extension  prtsrams  it  is  hot  unusual  for  asjudent  to  be  attendi  tg  more  than  one  of  the 
institations  dunng  a  given  term.  Thfe  presented  some  serioir.  qotential  problems  for  the  data  sharing 
concept  " 

The  ISIS  andSAM^sterns  will  be  integrated  in  early  1^    '  i^aall  v  there  v.   be  some 
integration  and  some Jnterfices  bet««en  tt»jwb  systems.  Tbe  inte^rSion  will  be  mcstly  ii  the  area  of 
biographic^  demographfc  informatidn.  The  interfaces  mlLbe  predominately  between  the  ISIS 
aa»ant8i^^  module  and  the  SAM  disbursement  module.  The  ^iflcation  for  the  ihtergratidn 
was  prepared  by  SCT  and  S^rha  and  revim«d  and  modified  by  South  Dakota  staff.  Again  all  six 
•nstitutiorw  were  involved  in  the  review  process. 

,      The  implementation  i.  being  done  in  a  modular  fashion.  The  order  of  the  modules  has  been  ^  topic 
ofa  great^al  of  disciKsiaf The  qrcle  for  financial  aid  is  different  from^the^cle  for  admissions 
whch  IS  differwtf  irooTLthecycle  for  registration  ano  billihg  activities.  The  implementation  accroarh 
and  ordM JiasbMn  determin^  to  a  <*9gree  Ly  the  Ibal  of  earl^Sgistration  as  the  first  visible  fS!^ 
ever^lhus^tatog  and^heduls  was  the  firsl  maiHle^deli¥«red.  Admisstons  and  general  student  data 
^    uf*!^"'*^"''-  f^»W«*'an<«^^8e88ment«rii  ^  the  third  module  delivered.  a«:odnts 
receivable  will  be  the  fou,thmddule  *lfeeF«l  and  academic  history  will  be  the  final  rhodule  The 
financial  aid  integration  will  be  delivered  during  the  registration  and  accounts  receivable  delivenei 
Ttiis  aj^oach  hM  r«iul«  in  ihe  aimissions  modufe  teir^impfemented  irUlie middle  of  th  cycle  This 
wll  cause  some  extraworicJn  toe  conversion  process.  The  fihar*ciaJ  aid  integration  should  occur  at  the 
beginning  of  a  new  financial  akJ  processing  year  mihimizihg  the  impact  of  the  conversion  effort. 

= for  tte^stems  Is  being  dMei«iiiga  train  the  trainer^  approach.  A  traihihg 
Mssion  is^presented  by  SCT  to  a  groupcon^wsed  of  one  to  three  people  from  each  institution.  One  oi 
he  insMutional  partwipaf  its  is  usually  thalmptenfientation  team  member.  The  other  parliclparits  are 
from  toe  functional  areas^affected.  These  participants  then  return  to  their  ihstitulionsarid  train  ihe 
otoer^us  i»ers.  The  Higher  Iducatkjn  Computer  System  has  a  User  Liaison/Triining  Coordinator  on 
staff  This  person  coordinates  the  SCT  supplied  training  and  assists  toe  institutions  In  their  campus 
training- 
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LESSONS  LEARNED 

Cohtrict  issues 


-zz   -ffis^o  have  toefiaj^ar^  daring  tha  project  The  contract 

between  South  Dakota  and  SCTshoold  i^e  been  more  detailed  in  several  areas;  A  more  specific 
contract  would  have  been  to  the  benefit  of  both  SCJ  and  South  DciKota.  Contract  generalities  and 
understandings  b^rni  even  more  difficult  when  turnover  CKXUrs  on  either  sta^.  There  has  been  a 
change  in  the  SCT  regional  manager  arid  the  Ihforrnatibh  Systems  Director  in  South  Dakota  since  the 
contract  was  sigried. 

 TbeBbard^citi^e^ariiLrQq^  jriclu^te  SLperfdmiaricehond  Tbecontracishoald 

alsoJiaveJncluded  peri^lj^c^      based  oniertaln  key  deadlines  Jnif^  bond 
is  really  useable  only  in  ^  case  of  altimade  ^lure  and  inability  to  resolve  outstanding  issues.  Penalty 
clauses  may  have  hel^  keep  the  project  on  the  original  schedule. 

Basallhe  Sbftwari  issues 

The  baseline  softwa,^  for  JS]S-3_uhder  the  ADABAS  database  rr.anagerhent  system  was  linder 
dey^loprn^nt  duhrig_the-8^cjfic^  _ 
problem  during^ the  sp^ific^  were^sometimes  based  apon  assumptions  that 

were  not  correct  once  the  baseline  was  complete  and  thosa  specifications  had  to  be  modified.  This 
caused  a  fair  amount  of  confusion  regarding  the  Impl^^nt^tion. 

The  opportunity  to  instill  arid  work  wrth  the  bastiirry  S(jftw5re  before  specifying  rrir!<Jifj:^^;Dns 
woiild  have  tiaen  beneficial.  The  rjse  of  the  baselihe  sbftwafe  wbuid  have  presented  alternative  vays  of 
achieving  the  requirikJ  fuhctioriaijtj^^^  T^  huraferjsihd  sighifica^-j^e  cl  tl^.e  modlficaH^    may  hive  Seen 
redtioBd;  Experien^ra  with  the  ba^line  wouldalsoiiava  made  implc^ri'^nt^tion  oi  the  productjon  sy^lem 
eas^r.  U^ers  wouU  have  gsuried  an^unders^  r.phtt  ^iie  system 

tables.  _There  are  many  complex  relationship^  among  the  data  elements  and  the  system  tables.  The 
iSiS-3  baseline  utilizing  the  ADABAS  data  base  management  system  was  not  available  to  use  duririg  the 
time  of  the  specification  effort. 

Other  Lsssbhi 


The  functional  uriiisji^h  h^ad_wbfked  tbget^    the  pasihad  a  much  easier  time  during  the 
sfM^ifK^atlori  pro^^.These  gcot^^lready  hada^odunde^tandirig  of  9ie  needs  of  the  other 
institutions;  The  areas  which  had  had  minimum  communications  among  institutions  n^ded  time  to 
develop  an  undenstanding  of  the  needs  of  the  other  Institutions  before  they  could  specify  the  needed 
system  fuhctidhality.  A  key  td^uture  success  is  continued  cbmmuhicatibhs  between  the  users  of  the 
system  at  the  various  ihsitutiitibhs. 

 The  iristitutibriaLn^reseriiatives  Thenbilliy  td  _ 

understand  needS-teyoridthelr  Jmrnediate  office  and  iristitutloriJias  been  c  achieved 
safat;  Tj^padteJ^rr^have  bMn  able  to  examirte^jtern^^    solution&to  the  problems  and  to  make 
the  necessary  comprom^s.  The  suocess«^ica}mplishad  so  far  wouki  not  h^ive  be    possible  without  a 
lot  of  hard  work  and  dedk^tion  on  the  part  of  the  South  Dakota  partk:ipants. 

ThsBOR  ihd  the  campus  pirtlclpints  hivi^deyslbped  a  great  understahdihg  of 
the  Ihstnutlohil  ihd  si^tinijwidi  Ihfer^      haads^  Thi t^mpus  stiff  rherhbars  have 
iMicoma  JiAtarxt  irtleyJitlhg  i^lr  Aiidijihd  iindaiitindlrioiB^iiili 
bricjlonij  ^ntts^  Tba^rtic^^-3^  Bmw^  alsS-galMd  a|^rap^lva  of  tha  Jnd^ar^ant 
InfomiAion  naads  of  tha  jnsittattom  wd^  Ragants.  tha  by-^rodacte  of 

ooopanntjon,  oommunloitlon  and  ondaratsiiding  Khiarad  bf  ttw  eampasas  and  thair 
lapraaant  itlvaa  may  outweigh  In  tha  iongar  tarm  tha  valua  and  banaftti  of  tha 
iystam. 
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EIBRARY  AUTOMATION  AT  A  MULTI-eAMPUS  COMMUNITY  COLLEGE 


Deirdre  A.  Farris 
Systenis  and  Computer  Technology  Corpbratibh 
Hillsborpugh  Comrnunity  College 
Tantpa^  Florida 


A_new  solution  to  tfie  charge  of  automating  libraries  ch  a 
limited  budget!  Jiiilsborough  CoRtmuhity  College  will 
present  how  they  converged  technologies  to  meet  their 
automation  objectives.  The  system  utilizes  a  VAX  11/780 
IBM^PCAs  and  MS-DOS  Software.  Fbllbwihg  a  description  of 
this  system^  a  discussibh  of  considerations,  iraplicatibhs 
and^ suggested  guidelines  for  library  automation  prbjects 
will  be  presented. 
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CbnipUters,  !  As.  recehtly  as  ten  years  ago:^ .  people  had  to  enroll 
£n_  special  progranis_at__eoIIeges  or  technical  schbcls  to  obtain 
hands  on  training  with  coniputers*^  _N6w^  In  1986,  there  is  no 
escaping  theinj  _  We  use  coniputers  every  day,  barely  taking 
notice;  automated  teller  machines ,  grocery  store  check  out 
counters,  ordering  dinner  in  your  favorite  restaurant ^  and  evert 
iri  designing  your  dreain  hdme.  The  children  are  addicted  to 
video  games  and  five-year  olds  are  using  computers  in 
pre-schbol. 

Have  you  ever  stopped  to  think  how  much  more  free  time  you  have 
now  that  your  daily  activities  have:  become  cbmputerized? 
Although  some  argue  that  cbmputers  eliminate  ah  individual ' s 
thought  process^  the  opposite  is  actually: more  accurate. _  People 
that  interact  withebmputers  today,  actually  have  more  time  to 
spend  wbrfcihg  towards  achieving  their  goals. 

Computers  have  been-^migrating  into  libraries  across  the  country 
for_  the  _last  five  years  or  more.  Why?  Is  it  just  to  keep  up 
with  the  trends?  Is  it  fulfilling  a  software  vendors  dream? 
Or,  is  there  really  a  valid  reason  for  automating  libraries? 

Autdraatirig  library  functions  is  bhe  of  j  the  most  effective  uses 
of  cbmputers  today*  Library  persbnhel  have. atremehdbus  amount 
bf  tedious , _detailed_tasks_tb_performi  Ordering 
and_--distributing  of _  material  ^Circulating  books,  preparing 
overdue  notices,  reference  searching,  and  verifying  check-ins. 
All  these  >' -jpetitious  duties  are  done  manually  ,  ttus  wasting 
the  valuable  .esources  that  qualified  library  staff  members 
possess.       J  J  _  : 

Ah  autbroated  system, _eblleetihga£i  related  data  in  one  place, 
would  create^^a^  more  proficient  running  facility  for  library 
staff  and  patrons. 

From  a  patron  viewpoint^  using  the  library  cahLalsb  be  extremely 
cuntbersdme.  The  card  catalog:  prbvides  ihfbrmatibh  te  users 
seeking  materials^ .however  the  time  consuming  process  is  often 
abahdoned.in  f rustratibn^^^    ^      ^_  _^  ._  - 

An  automated  library  system  in  a  college  environment  can  prove 
to  be  one  of  the  most  valuable  learning  tools  that  a  student  can 
use.  Instead  of  spending  endless  hburs  inve-stigatihg  a_  tbpic> 
an  automated  _system  can  prpyide  this  ihfdi  atidh  in  a  fractibh 
of  the  time.  zThus^  freeing  the  student  to  begin  researching  the 
materials^  In  addition,.  Library  Autbmatioh_paves  the  road  to 
faster  inter-library  Ibahs^  whether  acr  town  or  across_  the 
state^  providing  the  library  patron  with  virtually  endless 
amounts  of  information  on  any  given  topic. 

Automating  libraries  also  provides  easier  methods  fdr  catalbgihg 
hew    acquisitibhs,    prbdueihg    overdue    book    hbtices,  preparing 
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annual  inventory    ifepbrts    ahd^  autom  the    fsrsparatibh  of 

catalog  cards  and  sp±ne  labels .  m  addition,  it  would  better 
utilize  all  available  titles. 


THE  me  IiIBRftRY  ftt 
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Hillsborough  Conmunity  college  ( HGG J  made  the  decision    to  ffiove 
into    the  world  of  library  automation  during  the  sunimer  of  1985 
Like  any  large  project  there^are    certain    prerequisites  which 
must  be  obtained  prior  to  commencernent : 

b  Define  bbjectives  and  goals 

b  Administrative  suppbrt  bf  the  project 

o  Financial  support  bf  the  prbject 

b  Khbwledgeable  individuals  dedicated  tb  the  prbject 

b  Sufficient  personnel  for  the  project 

6  Participan*  enthusiasm  fbr  the  prbject 

All  bf  these  prerequisites  were  obtained  at  HCG,  some  easier 
than  others^  3taff  members  frbm  each  of  HSe's  four  campus 
libraries  formed  a  Library  Autbmatibh  Gommittee.  This  committee 
worxed  -together  tb  determine  the  goals  and  objectives.  These 
were  outlined  as  fbllbws: 

b  The  master- union  catalog  must  be  accessible  at  ail  four 
campus^  locations.  This  allbWs  all  libraries  to  know  what 
other  campus  holdings  contain. 

o  Each  campus  must  be  able  to  automate  their  circulation 
tasks. 

o  Each  campus  must  have  access  to  the  status  bf  5ther  campus 
circulation  records. 

o  The  capability^ to  tie  into  local  and  state  library  systeini. 
Therefore  library  record  standards  (MARG  record  fbrraat)  had 
to  be  implemented  and  maintained. 

bur  next  hurdle  was  bbtaihing-  funds  for  the  project*  As  a 
result  bf  twb  newly  acquired  systems  for  Academic  (VAX  117780) 
and^ Administrative^ {IBM  4381)  computing,  the  financial  support 
available  was  limited,  what  is  limited?  The  directive  not  to 
exceed  $20,000.00  was  cast. 

To  automate  a  library  oh  $20,000.00  is  a    simple    task  fbr  a 
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single  location,  20,000  title  library* _  However,  Hillsborough 
Comniunity  College  has  four  academic  campuses  and  a  minimum  of 
50,000  titles.  Obviously  the  work  had  been  cut  out  for  the 
project  team  members! 


Finding^a  librarian^that_^uhderstahds_c6m^  ±s    as_  difficult 

as  locating  a  ''computer -person"  that  knows-^t^ 
library.  Fortunately  for  the  project,  HCC  managed  to  combine 
several  different  people  to  cover  every  aspect.  A 
cbmputer-lite_rate_library  staff  member  joined  forces  with  a 
member  of  the  Computer  Center  staff  (not  library-litefatei  to 
form  the  automation  teami__0ne  of  HGCIs  librarians  was  appointed 
project  leader  for  the  retrospective  conversion  process. 


Once  the  translation  of  each  member's  language  was  complete,  the 
three  joined  forces  and-began  educating  both  administrators  and 
library  staff  members.  This  hot  only  generated  enthusiasm  and 
support -for  the  project, ^but  also  enticed  more  personnel  to  work 
on  the  time-consuming  conversidh  process. 


SOFTWARE 


Research  bh  various  library  automation  packages  was  conducted  by 
both  members. of  Data  Processing  staff  and  the  Library  Automation 
Team. -The  market  of  such  software  is  not  very  large^^  therefore 
all  the  systems  v?hich  could  be  used  in  HCC '  s  environment  were 
investigated.  The  Data  Processing  Department  inquired  at  other 
college  sites j  for  the  kind  of  software  being  used  for  this 
purpose  as  well  as  contacted  various  vendors.  ^  Heinbers  of  the 
library  autbmatibh  team  ebheehtrated  primarily  bh  software  for 
micrb^cbmputers  inorder  tb  keep  ebsts  at  a  level  which  could  be 
realistically  addressed. 

The  prbcess  of  eliniinatipr;  was  conducted  by _  comparing  the 
specif icatibhs  :  of  the  software  tb  the  list  of  HCC s  bbjectives. 
Any  product-uhable  to  f ill^  all„  requirements  was_^discarde^ . 
Software  _priced_  within  the  correct  range  was_then_ reviewed. 
After  a  lengthy  term  of  research  and  evaluation  the  library 
autbniation_  team  chose  two  software  packages  which  met  all  the 
heeds  butlihed  in  itheir  bbjectives:  BiblioFile  C^^talcj 
Prbduetibh  System  and  Ocelbt  Library  Systems. 

BifalioFxie  Catalog  Productioh  Systenu 


The  BiblioFile_program,  marketed  by  The  Library  Corporation  of 
Washington,  D.C.,  is  a  Laser  Disc  Based  Catalog.  This  system  is 
designed  for  a  retrbspectivb_ catalog  conversion  process,  as  well 
as  for  current  catalog  maihtehahce. 


A  set-6f  cbmpact_laser_d±scs  cbhtalnihg  a  database  of _the„e 
Library     of      Congress    MARC    format    records    accompanies  the 
software.    The  software  provides  the  utilities  required  to  scan 
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the  database  f or  recdrds^whicfi  match  the  holdings  found  at  the 
•user!  libraryi  when  a  match  is  found  a  new  site-speisif ie  MARe 
format  union  catalog  entry  is  created. 

When  a  specific  record  is  selected  it  ean_ be  edited  if  necessary 
before  saving  it  to  the  site-specific  database.  This  eliminates 
the  heed  to  manually^type-all  the  HCC  holdings  individually  into 
a  database,  amuch  more  cost-effective  process  tnah  eduld  be 
achieved  by  contracting  an  outside  agency.  Therefore, 
BiblioFile  will  not  only  save  time  on  the  retrospective 
conversion  process,  but  will  cut  costs. 


The  concept  of_buildihg  the  HCC  catalog  with  MARC  records  is 
technically  advanced.  Using  this  international  standard  record 
format,  the  objective  of  eventually  integrating  _^Hee ' s  system 
with_  the  State  University  AUtomatibh  System  could  easily  be 
realized.  _If  the  records  were  entered  manually,  the  large 
amount  o..  information  that  makes  up  a  MARC  record  would  probably 
not  be  included^  In_^additibn,  the  accuracy  level  would  be  below 
the  near  100  %  of  BiblioFile. 

BiblioFile  will  provide  several  benefits  to  HCC's  libri^ies. 
First,  it  will  assist  in  the  retrospective  cbhversloh  of  the 
50,000  titlips  included  in  ;  HCe's  _  doilection.  The 
state-of-the-art  laser  disc  technology  provides  a  productive* 
cost-effective  method  to  perform  the  converaion  in-house.  The 
utilities  Will  also  accommodate  ongoing  cataloging  for  hew 
acquisitions. 

Oceidt  Library 


The  Ocelot  Library, System,  available  from  AbAll  Software,  Inc.* 
Canada*  is  a  full  service  library  automation  package.  This 
system  consists  of  three  modules:  Catalogue,  Circulation,  and 
Purchase . 

The  Catalogue  module  i accepts  MARC^  records  from  BiblioFile ^ 
storing  them  Under  : Author ity__^ebntroi  ( names,  subjects  and 
titlesj .  It  will_^_^alsb  -Support  entries  of  local  catalbgue 
recbrds^-  This  ^module  provides  on-line  inquiry  of  records, 
including  boolean  searches  (and^or,nbtJ  and  cross  reference 
features  such  as  "see"  and  "see  also."-  This  program  is 
interfaced  with  the  Circulation  module, -and  will  provide 
circulatibh  status  of  all  holdings.  All  campus  libraries  will 
access  this  mbdule. 

The  Circulatibh-  module  is  designed  tb  support  the  Catalog 
Module,  All  standard  circulatibh  fUhetibhs  are  supported  by 
this  module.  For  example:  check-in  /  out  status;  renew  option, 
reserve  book  status^  bverdue  fines,  payments  and  notices  are 
maintained  here.!  Status  reports  oh  all  circulation  inf oritjatibn* 
^uch  as  overdue  listings,  may  be  produced,  both  on  and  bff-line> 
daily.  Weekly,  or  mbhthly. 
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Ah  optical  wand  to  read  preprinted  barcodes  is  ayaiiable  to 
interface,  with  the, Catalogue jmqdule.  By  running  the  wand  over 
the:  barcode  fdptibhaliy  entered  in  the  catalogue  ^mbdulej ^  the 
book  information  is  automatiisally  geherated^f br^th^ 
This  module  does  not  have  networking  capability,  therefore  each 
campus  supports  their  own  circulation  module. 


The  impact  of  maintaining  individual  Girculation  modules  on  each 
campus  Ls_  minimal.  Each  campus  will  access  its  own  files  by 
default. :  Each  cainpus:  will  have  read-  aceess_to_other  campus 
circulation  files,,  however,  in  order  to  view  whether  a  book  is 
available  for  check  out. 

The  Purchase  Module  is  an  acquisition:  package  which  can  support 
up  -to  15^000  orders  per  year.  Capabilitif^s  range  from  Request 
td::PUrchase  to  Payment  Vouchers..  Ih_  addit:tbh,^  items  _such^  as 
Full  fund  accounting,  _ihcludihg-^--Summar^  Fi'ndsi  online  Vendor 
File>_elaims,  eancels^--Returns^~  and^  Statues  request s  are  all 
included.  _ Proper  security  options  are  available  for  this 
module ,  although  Library  Technical  Services  would  have  sole 
access. 


The  Ocelot  Library  System  software  is  very  easy.  to.  use.  bhce 
the  database  has  been  built ,  very  few-keystrokes  will  obtain 
information  concerning  all-four  campus  library ^s  holdings*  The 
search--  keys to  call  this  information  is  flexible,  thus 
encouraging  multiple  searches.  The  Circulation  module  will 
automate  :  repetitious  record-keeping  functions,  lastly,  the 
Purchase  Module  will  maintain  important  acquisition  records  and 
orders^  arid  complete  the  loop  of  automating  library  tasks. 

HARDWARE 


While  researching  the  ^library  automation  sbftw?.re  options, 
various  hardware  configurations  were  investigatedi^  IBM 
mainframe,  DEG-vax  mainframe^  Micrbrnetwbrk  with  File  Handler, 
and  ?^!icro  -  Standalone  at  each  library  site. 

Research  uncovered  some  expensive  software  tbj  run  bh_  the 
mainfic^jTie  options-ri.  As:  much:  as  this  software  would_benefit  an^ 
meet  tiie  needs  of  HGC,  the  Library  Autbmatibh  Teara^had_been  made 
aware  of  the  budget  cbnstraints  for  1985-86,  and  were  looking 
fbr_a  package  whose  cost  could  realistically  be  proposed  for  a 
state  grant. 

The  micro-network  concept  was  an  interesting  bhe>:hbw£  er^  since 
the:  CO"?  lege  currently  supports:: :  two  campus-wide-networks-ahd 
their  accbmpahyirig  ebnunuhicatibh  lines >  it  was  d  that  a 

third  hetwbrk  and  all  the  required  communication  equipment  would 
hot  be  the  most  cost  efficient  for  the  college  at  this  time. 
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The^stah^  -  r.ue  raicro-compu  only  a  few    software  options 

f^pn'^whicn  to  choose.  Due  to  hardware/storage  ebhstraints;  most 
w^uld  only  support  a  small  library  cblleetibrii  fhe  BiblioFile 
system  was  attractive  as  it  supports  up  to^ 56,000  titles*  as  a 
result  of  utilizing  the  laser  disc  technology. 


Late  into^^the^  research,  "CARDWftRE''^  i  a  hardware/software 
solution^  for  gaining  access  to  HS-DOS  from  a  EEC  mini -computer 
Isuch  as  the  VAX, ^11/780  currently  installed  at  HCC)  was 
discovered,:  CARDWARE,  iBanUfaetured_  by  Edgicraft,  Inc.  of 
Nashua,  N.H.*  is  comprised  of    two    parts  a    board    with  3 

fflicro-processbrs  oh  it^  installed  into  the  Digital  CPU,  arid  the 
HS-DOS  sbf tware_which  runs  as  the  operating  system  on  the 
raierb-prbcessors.  The  results  are  the  same  as  HS-DOS  ruririihg  bh 
an_iBH-fe^  however  the  hardware/storage  cohstraihts  bf  a  micro 
are  eliminated.  Therefore,  by  adding  additibnal  disk  storage  to 
the  VAX,  HCC's  Union  Cataibg  would  have  unlimited  growth 
capacity. 

This  hardware  option  alsb  made  it  possible  to  load  the  Oeelbt 
Library  system  software  onto  the  VAX,  thus  naking  it  aecess.ibie 
at-all_carapuses.  To  implement  thisz  botibn^  the  HCC  Uhibh 
Catalog  would  be  derived  from  the  BibiibFile  laser  disk,  and 
"uploaded"  to  the  VAX  using  cbmmunieatibh  software  called 
Dataware  (also  produced  by  Logicraft)*  This  will  make  the  Union 
catalog  database  available  at  all  campuses  and  accessible  to 
Ocelot  as  Well. 

IHPLEHENTIWG  THE  SYSTEMS 


Implementing  the  Systems... J  the  fun  begins i 

The  proposals  and  recbramehdatiohs  looked  viable  on  r^per*  the 
time  had  cditie  tb  see  if  it  would  really  workl 

The  ebmpilatibri  bf  an  implemenation  schedule;  was  a  ehallerige  in 
itself.  No  one  has  a  system  configured  like  HCC's,  thus  there 
were  no  models  to  follow. 


The  instaliatibri  of_^micrb,  single-user  software  into  a  rtiirii, 
multi-user  ^  erivirbnment  was  an  overriding  cbrisideratibn 
throughout  the  project.  The  simplicity  of  sbf tware^runriing  oh  a 
single  _ micro  unit  had  disappearedi  HCC  pibheered  into 
utilization  o:f:^:i       yet  another  state-of-the-art 

technology. . .CARDWARE. . .KS-DOS  software  running  on  a  VAX. 


BibiibFile  ahd_ecelbt  are  separate  software  programs  performing 
separate_  functions  within  the  Library  Autoraatibri  pfbject. 
Therefore  the  decision  was  made  to  begin  the  fetrbspective 
conversion  first,  and  become  as  familiar  as  possible  with 
BiblioFile  capabilities  befbre  embarking  ihtb  Ocelot. 
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Training  personnei  in  BiblioFile:  was  a  simple:  task*__  The 
difficult  part  was  eiiroinating  the  hostility:  that  the  staff  held 
toward _eQmput€5rs_  in  generall  HGC's  master  shelflist  was  matched 
with  the  _£-ibrary-  df-^  eongress^  f!ftEe_ database i  --^en  a  hit  was 
made,  minor  editing  was  perf orrned  (year  of  publication,  campus 
location)  and  the  record  was  saved.  If  the  record  reguired 
editing  by  a  cataloging  librarian |,  a  partial  hit  :pr  no  hitj  was 
recieved^    then    the    card    was    flagged  to  be  edited  at  a  later 


This  process  proceeded  slowly  in  ths  beginning,  however  as  the 
staff  became  more  acquainted  with  the  system  the  conversion 
process  went  faster. 

Ocelot  was  installed  approximately  two  months  after  -BiblidFile 
was  -started^^  The  installation  into  the  CMtDWARE  bo  went 
smoothly.  Some  tailoring  to  the  unique  configuration  of  the 
hardware  was  required^  however  once  this  was  done  the 
installation  was  fairly  straightforward. 

The:  imp leinentatidn  plan  c  ^dr  uploading  of  a  predetermined 

number  cf:  records  (50 ): into  Ocelot' s  database.  Testing  df_the 
Catalog  Module  and  eircuIatioh^MbduIe  was  to-fbllbw  this^  step. 
it--  ^was-^  at  -this-  point  -that,  the  -project  -slowed  and  some 
reevaiuation  of  the  implementation  plan  was  made,  it  was  soon 
discovered  that  the  fields  which  were  added  to  the  MARC  record 
in  BiblioFile  were  not  automatically  recognized  in  Ocelot. 
Adf^itionally,  Ocelot^  expected  information  to  be  included  in 
;^^pecific  fields  that  BiblioFile  did  not  generate. 


These  problems  were  hot  detected_at„a  stage  tod  late  to  correct 
them^-  _  Approximately-  25 Q0-  records  had  been  added  to  the 
database.  These  records  were  deleted  from  the  database^  edited 
where  necessary,  and  re-added  via  a  new  conversion  table.  The 
set  back  only  encumbered  a  two  week  period. 

A  hew  ebhsideratibh  made  its  way_tb  the  priority  list_  at  this 
phases  Ocelbt  was  designed  for  public^ library  use ,  hot  academic 
library  use.  lliereare  differences,  fortunately  most  of  which 
are  additional  information  fields  provided  for:  public  librar!^ 
use  which  can  be  ignored  in  HCC's  academic  installation. 


Ghee  the  Catalbg  Hbdule  met  all  HGOAs  requirements --and  the 
database,  was  -^rebuilt,  demonstrations  were  scheduled  for  all 
library  staff  members. -  Three  seminars  were  held,  Introduction 
to  the  VAX,  "How  to  BiblioFile",  and  "How  to  Ocelot— the  Catalog 
Module".  These  demonstrations  were  held  at  each  campus  with 
groups  of  three  or  less.  They  were  very  successft*"  ^  assisted 
in  generating:  a  lot  of  enthusiasm  and  questibhs  a  hlists!! 
from    the    library    staff  .    It  is  the  ihtehtbf-  t:  team 

meStbers  to  continue-  to --schedule  these  short  ^rations 
throughout    the  impleroentationto  alert  all  staft  .rs  to  new 

features  as  well  as  maintain  their  interest  in  the  project. 


session. 
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The  CirculatiQh  Hbdttles^were  install^^^^^^  at    the    point    when  all 
-satisfied^  with    the    status    of  the  Cataicsg,  Hdaiilei .  Each 
eaiSpus  will  have  on-^line  access  to  their  own  circulation  module 
and      read-only    access    to    the    other    libraries'  circulation 
modules; 

Weekly  status  meetings  are  attended  by  the  project  team  members. 
Monthly;  meetings  of  the  original  Library  Automation  Committee 
are  held^__&_^monthly^status  report  is  issued  to  all  library 
staff  members  and  administrators. 


FUTURE  IMPLEMENTATION  STAGES 


There  are  several  phases  to  the  project  v;hich  have  yet  to  be 
implemented; 

Barcoding  The  project  team  members  are^  currently  investigating 
the:  best:  alternatives^  for  obtaining  barcode  labels  for  the 
books.  There  is  a  field  within  each  book's  record  to  store  the 
associated  barcode.  Therefore  when  a  student  brings  a  book  to 
be  checked  out  the  barcode  will  be  scahhed ,  bringing  the  book 
information  to  the  screen.  The  student  will  be  issued  an  HCC 
library  card^  that  is  barebded,  which  will  be  validated  each 
term. 

An  additiohai^use  of  barcodes  on  books  will  be  to  automate 
annual  -inventory.  The  master  database  can  be  divided  into 
campus  collections^  Once  the  inventory  data  has  been  collected 
a_ comparison  of  the  two  campus  listings  will  provide  an  accurate 
listing  of  missing  materials. 

overdue  Notices  The  _eirculation-  Module  produces  reports  of 
overdue  books  and  patrons  holding  those  books.  Data  from  these 
reports  will  be  used  to  obtain  student  addresses  from  the 
student  system  and  overdue  notices  will  be  produced. 

The  Purchase  Module  will  be  installed  on  a  stand  ne  micro 
system.  It  will  be  maintained  by  District  Library  Technical 
Services* 

eurrently  each  library  has  one  terminal  cbhheeted  to  the  Library 
System.  Future  plans  anticipate  more  terminals  will  be 
installed  to  provide  on-line  searching  by  students; 

The  Tampa  Bay  Eibrary-eohsortium  has  approached  HCC  to  consider 
sharing  their_database  with  other  members  of  the  consortium,  as 
well  as  storing  other  members  records  oh  HCC  hardware  for 
external  access; 

All  libraries  are  expected  to  go  on-line  during  the  summer  of 
1987^  The  : retrospective  conversion  is  expected  to  be  fifty 
percent  complete  by  this  time. 
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Define  what  the  needs  of  your  library  are,  prior  to 
beginning  to  research  software. 


Establish  guidelines;  financial,  physical  (i.e.  hardware, 
staffing,  etc. ) 

Determine  all  standards  and  long  term_  implications,  Will 
the  library  tie  into  a  state  or  ■  cal  library  network?  Will 
the  size  of  the  library  drastica..j.y  increase  over  five  years 
or  maintain  status  quo? 

Must  be  a  team  effort.  Include  members  of  your  library 
staff , __represehtatives  from  your  Computer  ^  ^ter^  and  key 
administrators . 

1)    Educate  your  team  members  1 


a.  Teach  your  library  members  the  basics  cc^puters. 

b.  Teach    your  _computer_  center    representatives  the 
basics  of  library  science. 

c.  Teach  your  administrators  a  little  about  bbthl 


2 )    Meet    regularly    to      report      statuses      and  maintain 
enthusiasm  for  the  project 


Develop  a  method  to  filter  all jautomatibh  information  to 
entire,     library      staff  during    research    and  during 

installation.  This  will  alleviate  any  fear  or  threat  caused 
by  unknown  concept  of  *  library  automation'. 

Appoint  a  project  leader  on  both  computer  arid  library  sides. 
This  will  promote  project  organization  and  give_related 
personnel  a: cbritact  person.  Good  implementation  schedules 
must  be  followed  and  maintained. 

Finally,  once  the  installation  is  underway,  don't  stop  your 
research.  Always  keep  abreast  of  riew  concepts  and 
technologies. 
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ABSTRACT 


This  paper  briefly  reviews  current  policies  arid  organizational  patterns 
in  higher  education  nationwide,  especiL<lly  as  they  j-elate  to  the  sonverging 
technologies  of  computing,  cornmuriicatioris  and  libraries.    Case  studies  are 
-rjvided  frotfi  two  distirict  types  of  university  settings  ~  The  California 
State  Univtrsityi  ericoopassing  33«,bdd  students  on  19  campuses,  and  Duquesne 
University^  a  long^established,  small,  private  easterri  universityi 
Suggestions  are  provided  regarding  policies  arid  organizational  patterns 
which  apperr  most  profitable  in  handling  the  converging  technologies  so  as 
to  maximize  service  an.  minimize  costs. 
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POLICY  AND_ORCANIZATiqN  OF  COMPUTING t 
eOMMONiCATiONS  AND  biBRARIES  IN  DIVERSE  UNlVEnSITV  SETTINGS 


INTRODUCTION 


Computing  was  first  seen  in  higher  education  in  the  late  1950*s  and 
early  1960*s,  primarily  in  the  mathematical  and  statistical  laboratories  of 
♦:he  major  universities^  and  in  Schools  of  Business  providing  the  power  to 
drive  business  simulatibrisi    Batch  processing  domiriated  these  early  scehesi 
in  which  large  mainframe  computers  serviced  anever-expandihgnuraber  of 
clients.    Use  first  spread  to  the  financial  and  student  records  areas  of  tte 
admihistratiye  ifm  of  the  campus.    With  the  advent  of  time-sharing  computing 
in  the  late  1960*s  and_1970»s,  usage  quickly  spread  to  other  areas  of  the 
campuSi    The  arrival  of  the  microcomputer  in  1980»  along  with  the  instantly 
popular  spread  sheet  arid  word  processing  sbftwarei  brought  down  the  last 
bastion  of  defense  in  higher  education—  the  humanities.    Today  the 
cor puter  finds  use  in  literally  every  area  of  the  campus,  so  that  what  was 
once  a  depai; -ental  resource  and  problem  must  now  be  considered  a  campus- 
wide  resource  an  J  problf^m. 

The  problem  i^rt  of  computings  of  cbursei  relates  to  the  development  of 
policies  arid  orgariizatiins!  structures  which  result  both  in  gbcci  service  and 
the  feei^  7.  on  the  part  of  ail  citerits  tha^  they  have  bsen  treated  fairly* 
And  this  i.iust  be  don5  at  the  least  possible  cost.... 

The  high  cost  of  cbnpU'wiig  has  led  to  many  basic  policy  decisions  in 
higher  educatibrii  riot  the  least  of  which  was  the  decision  to  centralize 
computtrig  services  brimariy  c  the  early  use  period.  Separate 

centers  for  instructional/research  arid  admtritstrattve_cbmputlri6_de^ 
primarily  cnly  on  very  large  canpuses  where  the  economyof  scale  provided 
the  ratic^.H:^.    As  usage  continued  to  grow,  however,  and  as  mere  and  more 
institutioris  viewed  cbmputirig  as  a  canpus-wide  resource,  the  trend  towards 
brie  ceritrcB  cobrdtriatirig  office  cbritiriued. 

During  the  early  1950*s,  alorig  with  micrbcbmputers  arid  office  _ 
autoMtion  software,  cam^  the  need  for  data  communications.    The  rise  of  the 
cbmmuriicatidns  industry  followed.    The  need  to  automate  university  libraries 
began  to  emerge  in  the  1970'si  arid  by  the  early  1980's  had  become  one  of 
higher  educatiori's.most  pressirij  cbncerris.    Host  receritlyi  developments  In 
artificial  intelligence  offer  stgritftcarit  impr^^  lii  software 

capabilities  in  the  near  future,  and,  of  course,  muchts  likely  to  be  gained 
from  this  current  revolutiqn._  As  Jack  McCredie  stated  in  the  early  1980's, 
writing  as  the  president  of  EDUCOM: 


Higher  educatlbriiri  this  decade  will  be  rocked 
by  waves  of  charige  caused  by  tL.e_cbrivergirig  tech- 
nologies of  wmputirig,  high-speed  local  arid  satellite 
digital  communication,  video  disk  and  other  large  _ 
capacity  information-storage  devices,  graphics,  two- 
way  cable  s^TtemSi  and  artificial  intelligence 
applications.    (HcCredie  1983) 
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^  ^^^These  predictibhs  have  so  far  proven  quite-^accurate.    Applying  t!.3se  lo 
highereducation  campuses  which  have  struggled  to  make  the  most  use  of _ 
computers  since  their  introduction,  McCredie  '1983)  and  Updegrbve  (1986\ 
identified  a  number  of  factors  characterizing  these  campuses  in  regard  to 
information  technology i  as  follows: 


1i  A  singIe_cdordinating_bf fice_ 

2,  A  decentralized  information-pprocessing  environrnen;. 

3;  An  understanding  of  tr.e  need  for  personal  workstations 

k.  The  developnent  of  local  and  campus-Wide  networks 

5.  A  focus  of  autbmatibri  cri  university  libraries 

6.  A  uhiversity-wlde  thrusw  in  the  area  of  computer  literacy. 
7i  An  interest„in  text  processing 

8.  An  ehthusiasum  for  electronic  mail 

9*  An  increasing  emphasis  on  the  use  of  computer-based  education  (CBE) 
methods  (Chambers  and  Spreacher^  1983). 

W'^.  wbuld  add  to  the  above: 

in,      nir  creasing  use  of  artificial  intelligence  in  the  developnent  of 
^.x^^rt  systems  and  intelligent  tutors  for  CBE  projects  (Sleenan  i 
Brcmi,  1982) 

Finally^  brgariAzatibnal  patterns  in  higher  education  instii^utions 
etross  the  country  today  are  reflecting  the  increasing  importance  of 
compuuihg,  with  many  campuses  creating  Associate  Provost  or  even  Vice- 
President  positioi;3  encompassing  computing  and  communications,  and  sometimes 
library,  instructional  media,  and  office  service  components i 


CASE  STUDIES 


The  California  Ut/ate  University 
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T<>>  California  state  Universi ty  i CSU)  consists  of  19  campuses  and 
cbvers  mbrc  than  1r 000  miles  from  Humboldt  State  University  in  the  north  to 
San  biego_State  University  in  the  south.    The  system  :2nrbllment  now  exceeds 
33'* » 000  students  and  employs  over  19^000  faculty^    The  entire  system  is 
linked  by  a  highspeed,  data  'Jbnmuhicatibh  network  commonly  called  CSU  net  or 
the  CSU  X,25  hetwbrk.    This  netwbrk_ allows  any  student  or  faculty  member  to 
access  any  computer  within  the  system. 


Policy  and  organization  for  computing  and  coramunicatioris  are  addressed 
through  the  Information  Resources  Management  (IRH)  process  Whichisan 
annually  updated,  five  year  plan  fbr_the  systemi    It  is  based  upbn  the  19 
individual  campus  IRH  plans*    ThelBBplahnihg  process  is  a  topic  of  a 
separate  paper  which  will  be  presented  as  part  of  the  "Policy  Issues  in 
HigherEducatibn"  track  of  th  this  section  will  focus  on 

specific  campus  goals ^  objectives,  needs  and  their  visions  of  the  future. 

Three  campuses  have  beehjselected  tb  represent  a  crbss  section  of  the 
CSU,    These  canpusesi  Chicb^  Sacramento^  and  Nbrthridge,  were  selected  due 
tb  their  slze^  geographic  location  and  areas  of  specialization  in  computing 
and  communications* 
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Since  each  ofthe  tSree  canpu5  plans  to  several  hundred  pages  long ^  and 
since  the  plans  are  dynamic  in  nsture,  the  case  studies  are_presented  in 
terms  of  highlights  which  show  the  flavor  of  the  plan  rather  than  the 
detail.    In  addition,  since  Library  planning  is  separate  from  the  IRM 
process,  activities  ih  that  area  will  be  presented  first  and  C3st  as 
systemwide  activities*    Following  the  Library  discussion^  each  case  study 
will  be  presented  with  brief  conclusions  presented  at  the  end. 

Library  h 

The  plahhihg  for  IRH  activities  in  the  library  area  Has  been 
cbordtnatedby  the  Library  Affairs  office  within  the  Chancellor's  Office. 
eSU  libraries  rely  on  the  eLSISysten  which    is  a  DEG-based,  turnkey  system 
for  circulation  controls    Additionally,  the  libraries  utiiizePe-based^ 
video  disk  access  devices  and  also  access  external  resources  such  as  the 
OCLC  system  and  MEDLINE  library. 

.      eurrebtly^  pilot  efforts  are  underway  to  install  OLPAC  (Oh-Lihe,  Public 
Access,  Cataibg)  systems  on  a  systemwide  basis..  eSHGhlcb  has  an  OLPAC 
system  installed  and  the  Nbrthridge  canpus  has  a  procarement  underway. 
These  sytems  will  replace  the  CLSI  systems  and  enoble  library  users  to 
access  the  "card  catalog"  via  computer  workstation,  even  from  home  or  the 
dbrmSi    In  additibhi  plahhihg  is  underway  at  the  Norv    idge  campus  to 
impleneht  an  Autt-na ted  Access  Facility  which  cphslJts  of  compartmentalized 
library  sheivin'^  S/stens  with  a  robbtic&-like  retrieval  component  that 
allows  a  user  to  secure  library  materia:   virs  OLPAC  withbut  library  staff 
interventio?j. 

eSU,  Chicb 


California  State  University  Chicbislbcated  in  the  nbrtherh  portioD  of 
California's  Central  Valley.    With  an  enrollment  of  TM^li*5  students  and  a 
faculty  of  1,0^5?  Chico  is  classified  as  a  medium  sized  eSU  campus,  Chico 
has  taken  the  leadershii;  in  many  technology  roiated  projects  and  currently 
has  ah  er.tensive  distance  learning  program  which  utilizes  ITFS  and  satellite 
video  transmission  facilities. 


The  IRM  organization  at  Chico  reports  to  che  President  through  the 
Provost  and  Vice-President  for  Academic  Affairs      The  IRM      ogram  designee 
is  the  Associate  Vice  President  for  Information  Systems  who  is  responsible 
for  the  Instructional  Media  Center  *  the  Computer  Center  and  the  library • 

Highlighting  the  goaiz  and  objectives  of  the  campus  are: 

1.  Creation  of  a  fully  networked  environment  with  access  via  work- 
station to  central  and  distributed  computer  nodes; 

2.  Access  to  modem  videb  capabllites; 
3i    irreased  training;  _     

i|.    Improved  infbrmatibn  sbftnare  tools;  ar-l 
5.    Consolidated  equipment  maintenance  budgets^ 

Tb  achieve  these  goals  i  the  academic  related  needs  have  been  identified 
as  student  access  oriented.    That  is^  there  is  a  need  for  student  access  to 
wbrd  processing,  computer  graphics^  spreadsheets,  etc.    Access  is  also  a 
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present  need  for  the  academic  administratidri  for  such  items  as  access  to 
!!*^?°':^?'  access  to  office  automation  capabiiities  and  access  to  itbrary 
r««oa'*cesi    In  addition,  a  third  area  of  need  can  be  generally  categorized 
as  a  need  for  increased  capacity  in  the  categories  of  professional  3ta**fj 
maintenance  and  training* 

Cblco  has  projected  it's  future  as  inciudihg  a  professional  wSrkstation 
for  each  professional  staff  member  and  a  clerical  workstation  for  each 
clerical  position.    In  addition,  training  programs  in  literacy  and 
application  skills  will  be  provided  for  ail  employees.    In  terras  of 
mechanics,  the  backbone  network  is  anticipated  to  utilize  a  broadband  medium 
such    as  fiber  optics  and  carry  voice,  data  and  video  transmissions. 

CSU  Sacraraento 
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CaliforRla  State  University  Sacramento  is  located  in  the  north-centra i 
portion  of  the  state's  central  valley.    With  23,000  students  and  1,300 
faculty,  Sacramento  is  classified  as  one  of  CSU's  largest  campuses.  The 
campus  has  a  strong  IRM  program  and  currently  serves  as  CSUls  pilot  campus 
for  computer  conferencing  and  the  PLATO  CAI  project.    In  addition,  the 
campus  has  installed  a  supercomputer  and  provides  a  supercomputer  training 
program  for  the  system. 

IRM  o'"gaoizatibn  reports  to  the  President  through  the  Exscutivfe 
Vice-President  who  is  the  IRM  program  designee.    Computing  services  report 
to  ;.J.e  Executive  Vice  President.    Sacramento's  objectives  include  the 
establishment  of  a  voice/data  network.    Significant  progress  has  been  made 
in  this  regard  with  the  installation  of  the  campus  at  4  T  System  85  and 
rp]  -teC  ISN.    Other  objectives  include  mtgra^;-' ^.        i  central  word 
processing  to  a  distributed  system;  inc-eaT=:  -  iacu-cy;  staff  training, 
increasf-J  compwtt»;g  resources;  and  dats  -s-cess  with  liGL,  report 

generators,  ets. 

To  achieve  these  goals,  icademicneeas  have  been  dafined  to  include 
expanded  faculty  i,ht!  student  access;  expanded  support  for  large  research 
functibnsi  increased  eSI  capabilities;  and  expanded  resources  both  in  terms 
of  the  campus  network  and  the  campus  mainframe  computers. 

-      In  terms  of  administrative  needs,  improved  online  systems  with 
query/update  capabilities  and  an  expanded  number  of  interactive  ports  have 
been  identified.    In  addition^  nodern  office  automation  tools  and 
replacement  of  older ^  GOBOt-based  systems  are  needed. 

Sacramento's  future  is  er-isioned  to  include  elimination  of  Current 
workstations  through  replaceraeht  with  ciicrdcbmputer^based  workstations, 
including  word  processing  applications,    in  addition;  a  common,  iiGL 
capability  for  mini,  micro  and  mainframe  computers  vAll  be  pursued. 
Finally,  an  expanded  laculty/staff  learning  center  will  be  established* 

CSU  Rbrthcidge 

California  State  University  Northridge  is  in  the  northern  part  of  the 
Los  Angeles  basin.    It  is  alsb.one  of  CSU's  large  campuses  with  an 
enrollment  of  29*000  studehts  and  a  faculty  of  1,700.    The  Northridge  campus 
has  a  long  history  of  significant  IRM-related  activities  including  serving 
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as  the  CSn*s  Southern  Regional  Data  Center  In  the  1970 *s  and  later  providing 
ieaderahip  In  plo?ieerlng  office  automation  in  the  system,    today,  Northridge 
serves  a^.  the  Specialization  Center  for  the  ICEC  (Inter-university 
Cbhsbrtlum  for  EdJcatibhal  Computing)  project  and  is  developing  software  for 
ad^nced  workstatlbhs. 

The  IRM  organization  at  Northridge  reports  to  the  President  through  the 
yice-President  for  Mministration  and  the  Vtce-Prestdent  for  Academic 
^unctibhs.    The  computer  center,  via  the  Director  of  I  l  onaaticn  Management, 

eports  jbihtly  to  these  twb  vice  presidents.    The  Vlc.^-President  for 
ftdmtnistrattoh  is  the  IRH  Prbgram  Desif  .r^. 

The  goals  and  objectives  at  Northridge  include  a  desire  tb  establish  a 
microcomputer-oriented  computing  environment.    Inclu'^^ed  in  this  concept  are 
goals  tb  increase  the  usage  cf  graphics  and  electronic  publishing;  to 
establish  guidelines  and  standards  for  acquisition  ahv'  deplpynent;  and  to 
provide. discipline  specific  faculty  training.    Other  gbals  involve  the 
transition  to  a  HGh  administrative  cbinputing  ehvl;  orment^  Installation  of  a 
university-wide  hierarchical  network,  and  replacement  of  the  Cehtrex 
telephone  switch. 

 Current  academic  heeds  relate  to  access  and  are  defined  as  the  iieed  for 

tDprbved  student  Ehdfaculty  access  tb  computing  resources.    The  non- 
academic  needs  include  a  short-term  heed  of  increasira^  the  current  nainfrane 
capacity  and  the  long  term  need  to  acquire  state-bf-the-art  cbmputthg 
hardware,  software  and  i;roductivity  tools. 


The  prbjected  future  ehvirdnmeht  includes  an  »-xpanded  microcomputer 
iab^  and  bridge  i of tware  tb  allow  cbnmu  ^^tiphs  between  the  Cyber  *  Prime, 
AT  i  T,  PDF ,  iSh  and  Apple  cbmputerSi    In  .Jditibn,  standard,  low-cost 
microcomputer  software  is  ehvtstbned  wx^.h  instruct ionul  software  development 
for  advanced  workstations^ 

Duqueshe  University 

Duquesne  Ontverstty^^  a  private^  Roman  Cathbllc  university  with  a 
current  enrollment  of  6,6bd  «*^udents,  was  founded  in  1878.    Set  oh  a  hilltbp 
dverxddkihg  downtown  Pittsburgh,  the  university  is  highly  selective  in 
admi1(sibhs.    It  bffers  training  through  the  ddctorate  and  is  most  well  known 
for  its  schbbls  of  law^  business  and  pharnacy. 


Duquesne  is  not  a  heavily  sciehtific-briehted  ihstitutibh^  Therefore^ 
computing  ceme  late  to  the  campus,  and  a  single  central  coordinating  office 
wis  hot  developed  until  1980.    At  that  time  the  Arthur  Anderson  firm  served 
as  cbhsultahts  in  the  develppneht  of  a  five  year  odmputing  plan  for  the 
campus  C Anderson ^1S^8D)i  which  emphasized  administrative  applications.  Hdre 
recently,  in  the  spring  of  ISSS^  a  new  Vice-President  for 
Business  was  appointed ,  and  in  becember ^  1 985 » J»  hew  Bi  rector  of  Comput ihc 
and  Management  Information  Services  (the  senior  author  of  this  paperjwas 
appbiRt?'^.    A  Cdmp't'      Steering  Committee,  representing  all  general  areas  of 
the  campu£i  wras  created,  and  the  cdllege  and  schodls  pf  the  university  were 
requested  to  develop  five  year  academic  plans,  of  which  computer  usage  was 
to  be  defined  as  one  of  the  major  components. 
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_The  new  Senter  director  arrived  In  February  1936.  ^pjx  t         ^1  ia$k 
Force  on  instructional/Research  Computing  with  brie  reprv^:*eht^  :i  v«  froS  eaca 
college  and  school,  and  a  Task  Force  bri  Administratiye  eo^tipjl  t^^g^  with 
representatives  from  each  majbr  non-teaching  area^  including  rhe  University 
Library  aric  the  Law  Library.    He  met  with  the  coUege  and  Si"^  Jl  cbmputer 
committees  and  participated  in  the  deliberations  which  resulted  in  the 
completed  five  year  computing  plans.    The  ribn-teachirig  are*:^s  then  developed 
ion ^ -range  computing  plans. 

_    _  All  bf  these  plaris  then  served  as  thebases  for  the  development  of  a 
five  year  uriiversity-wide  plan  fbr_c6mputin;2  and  communications  (Chambersi 
1985)*    The  plan  was  reviewed  during  October  and  November  arid  received  final 
approval  by  the  computer  advisory  committees  iri  early  December ^  1986.    it  is 
c:irrentiy  under  review  by  the  President  arid  Vice-Presidents  and  is  expected 
to  be  approved  for  implemeritatibri  iri  Jariuary^  1987i 

The  overall  purpbse  underlying  the  integration  of  computers  into  the 
basic  composition  of  Duquesne  University  is  to  enhance  the  intellectual  and 
rootivatibnal  capabilities  of  its  students,  its  faculty  and  administrators, 
and  its  staff  (Chambers  &  Sprecher,  1983).    Major  goals  of  the  plan  include 
the  follov/ing: 

1.  Achieve  computer  literacy  for  students,  faculty,  administratbrs 
a:d  staff i   

2.  integrate_ the  computer  into  the  curriculum., 

3.  Enhance  the  work  environment  bf  the  entire  Duquesne  community 
through  the  computer. 

n.    Provide  suppbrtfbr  the  develbpmehtofu^^  and  graduate 

programs  of  excellence  iri_ information  science  and  related  fields 
such  as  computer_ science  and  management  infbrmatibn  systems. 

5^    Provide  support  for  development  of  research  prbjecos  and  institutes 
of  the  highest  calibre  ir  the  irifbrnetiori  sciences  area. 

The  results  bf  the  Ibng  range  plan  over  the  next  five  years  are 
expected  tb  iriciude  ihe  followirigs 

1.  Workstations  for  all  faculty,  admiriistrators  arid  staff  who  need 
and  desire  them. 

2.  A  fiber^ptics  cbmmuriicatibris  network  cbririectirig  ail  buildings  on 
campus t  with  gateways  to  the  major  external  networks  and  data 
bases  (Hecht^  1985;  White^_1985) . 

3.  Office  autbmatiori  tools  for  all    university  offices,  faculty  and 
staff^  iuciuding  electronic  mail,  calendaririg,  word-processing, 
spread  sheets  and  data  base  mariagemerit  tbbls^  with  acorss  from 
all  wortr  statibris  tb  all  campus  computing  resources  and  the  campus 
libraries, 

fl.    Integrated^  ori-lihe  management  information  systems. 
5i    Completely  automated  libraries,  both  the  university  library  and 
the  law  library^ 

6.  A  Center  consulting  and  deveibprnerit  staff  providirig  consul tation 
and  training  campus-wide. 

7.  Student  cbnputer  labs  in  every  uhtvers  and 
dbrmitbiy  trbviding  creative  writing  and  other  compute r--assisted 
instruction  programs^  electronic  mail ,  word-processing ,  spread 
sheet  and  dav,a  base  management  tools  and  access  to  all  campus  com- 
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putirig  resources  and  the  cbiiections  of  the  university  and  law 
libraries. 

8.    A  new  computing  facility  and  a  new  campus  mainframe  computer. 

The  Center  reports  to  the  Vice-President  for  Management  and  Business, 
and  ha.^  been  reorganized  as  follows: 


As  may  be  nbted^  cbmmuntcattons  has  been  made  an  integral  part  of  the 
Center.    Although  the  university  library  reports  to  the  Vice-President  for 
Academic  Affairs,  and  the  Law  Library  to  the  Dean  of  the  Law  Schodli  the 
directors  of  both  of  these  units  serve  bh  the  hewly-fornjed  Te^k  Force  on 
Administrative  Computingi  and  are  fully  cbdperative  with  the  Jenter  in  the 
development  of  automation  plahsi    The  University  Library,  in  conjunction 
%'tth  the  Center  will  shortly  open  a  Software:  Resource  Center  and  a  CoD;puter 
Laboratory  in  the  library  building. 

Overall,  the  thesis  of  the  Center  for  Corajputing  ahc  l^.i-^  is  5>e  vice. 
Th^  strategic  Center  policies  may  be  defined  in  brlcT  as  follows: 

1i    Consult,  ratherthan  conspire 

2.  Cooperate,  rather  than  compete 

3.  Never  take  anything  too  seriously^  especially  yourself. 


The  iRM  process  in  The  California  State  University  reflects  the  CSU 
posture  to  place  the  responsibiliity  for  campuis  IRM  planning  at  the  campus 
level.    Basoo  upon  the  conblned  results  of  the  19  individual  canpUs  plans^ 
systemwide  strategies  can  be  develbpeni    The _casi_ studies  above 
example^,  indicate  that  there  are  some  goals  and  needs  which  are  common  among 
campuses^    These  would  include  She  need  to  improve  faculty  and  student 
access  to  computing  resources  and  to  expand  existing  resources  especially 
for  administrative  computing.    The- *e  common  :  ceHs  represent  areas  where 
systemwide  efforts  could  be  of  ftlfenif^oant  benefit  In  terms  of  leveraging 
quantity  discounts^  promoting  scahdarc  .  ;:atibh^  etc. 


8^?^^  and  nccos  are  unique       a  campi    o'*  ?.     rbset  oi*  arpusc-s 
and  do  not  justify  the  adrx.d  co:niilferlty  cf  system^Jide  coordinatic^  j. 
However,  a  third  '^rea  of      c'^tunxty  v^>2sts  which  i:  not  r<}fl^''^ed  1?  thi- 
else  studiv^s.    A  ma^'^jSment  irodel  t  at  addrcss^^s  th?  5  neeri    3  prtt.^enl 
beloW. 
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tte^-agement  Models,    The  Calif orhia  State  University  has  tnplenented  a 
enanagment  model  to  facilitate  innovative  use  of  technoicgy,    the  model  is 
relatedtd  a  newly  created  organizational  structare  called  Academic 
Comjsuting  Enhancement  (ACE)  Institate. 

the  ACE  Institute  is  governed  by  a  subcpmmittee  of  the  sysl'i^wide 
Academic  Computing  Planning  Committee,    Thiscbmmittee  structare  provides 
representation  from  the  nineteen  campuses  and  the  Chance) ''.or' s  Office,  the 
model  was  created  as  an  interim  solution  to  the  "just*'        Von"  barrier  to 
implemehtatlbn  of  new  and  innovative  computing  techndJ  ^ 

this  problem  arises  in  the  formalized  budget  prow  n i      which  utilize  a 
Feasibility  Study_ Report  (FSR)  type  justification  and  require  "assurances  of 
success".    Typicallyi  the  assurance  is  provided  through  use  of  proven 
technology  (e.g*  it  is  not  new  or  experimental).    In  addition,  a 
demonstrable  need  must  be  evident  (e.g.  hry  nany  students  will  not  graduate 
if  this  is  not  implemented?). 

the  process  generally  follows  the  negative,  circular  cycle  below: 

Mo  Experience  with  the  new  technology 
! 

No  "FSR  Justification"  possible 
! 

No  funding  justified 
t 

No  experiehca  with  the  new  technology 

The  solution  has,  ' t  the  past,  been  to  wait  for  other  universities  to 
"prove"  the  technology  and  then  to  justify  through  comparison i    That  is,  to 
detail  how  CSU  needs  are  similar  to  the  existing  proven  situation.  Today, 
however^  with  rapidly  changing  techhblgyi  this  procedure  mandates 
utilization  of  outmoded  technology. 

The  ACE  approach  provides  an  alternate  method  for  application  of  new 
technology.    The  process  begins  with  support  of  an  innovative  proposal  by 
the  ACE  omiittee.    The  Project  is  then  funded  oh  a  pilot  campus  basis. 
However^  the  project  must  be  systemwide  in  nature,  usually  through  use  of 
the  CSU  X. 2^  data  network.    The  funding  is  normally  on  a  shared  basis  with 
the  pilot  campus  participating  in  v.ne  support. 


The  other  eighteen  campuses  within  the  CSU  gain  experience  with  the 
technology  during  the  pilot  project  and  develop  curricular  materials. 
Therefore^  at  the  end  of  the  ptlbt,  reR..typ^^^^  justification  can  be  developed 
a. id  %ased  upbh  limited ^  b*it  actual  experience. 


#n  exaiiple  of  an  ACE  project  is  the  Molecular  Design  Laboratory  for 
whicr  CSU  FullerUon  is  serving  as  the  pilot  carapuSiThe.prbject  is  designed 
u  permit  CSU  Chemistry  faculty  tb  gain  experience  with  cbmputatibhal 

;3try  concepts i    The  Molecular  Design  software  package  was  ^he  initial 
i  ciiC:ge  acquired. 

-^unding  lor  the  project  included  approximately  $150*000  f^  computing 
y,  Prime  9755  super  rainicpmputerj,  graphs  soitwarei 

M3t  df.rc'iuS-'s  tMveli  etc*    The  campus  cbmmitmeht  included  released 
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time  for  the  project  directbri  SiDacei  facilities  mariagemeht  for  the 
equipment,  and    se  of  terminals,  plotters^  etc^ 


Systemwicj    xnvolvenent  wsis  insured  through  the  negotiations  of 
systemwide  so  ^     i*e  licenses,  rernpte  access  of  the  software  via  the  data 
network^  a       i--       conferencing  facility,  and  systenwide  training  ahc* 
support. 

In  terms  of  projected  future  activities,  it  is  envisioned  that  seiectei 
campuses  will  implenent  "clone"  environments  based  upon  their  experience 
with  the  pilot  center.     In  addition,  the  pilot  center  is  being  expanded  via 
HSF  thstrumehtation  irant  prbpbsa         Finally,  as  the  complexity  of  the 
projects  increase^  more  advanced  problems  will  require  access  to  the  San 
Diego  Supercooputer  Center  via  the  6SB  Network. 

The  ACE  concept  is  effective  in  the  current  CSU  environment  in 
establishing  pilot  centers  and  in  effecting  t<^^.'^nology  transfer  to 
participating  campuses  through  the  creation  of  a  low  risk  environment  for 
experimentetion^    The  ACE  concept  is  also  being  used  for  other  CSU 
innovative  projects  such  as:    the  ihter-uhiversity  Cbnsbrttua  for 
Educational  Computing;  Computer  Assisted  Design/Computer  Assisted 
Hahufacturing;  computer  conferencing;  and  supercomputer  training. 

Single  Campus  Orgahizatibh .    Returning  to  a  single  campUs  envirdnnent, 
and  considering  the  importance  of  the  computing  rhd  coraraunicatibhs  functions 
to  the  overall  mission  of  higher  educetibnjitwbuid  appear  that  ah_ 
rganizatior.      pattern  including  a  Vice-President  for  Coranunications  and 
^n'^brmitidn      ohnology  would  be  profitable.    This  admii-istrative  unit  could 
' in  ancbrapasw  computing,  cbmrauhicatidns  ,  zha  library  and  media  areas 
(it^c3  -dibg  televisibhii  office  publfshing,  and  cbhtin  dng  education.  The 
o' ly  major  new  area  which  hais  hbt.y^t  been  associated  with  information 
technology    Is  contiifiuing  education^    if  this  area  is  cbhsidered  as  a  form 
of  distance  learning,  in  which  instruction  is  brought  to  the  student  rather 
than  vice-versa  (which  in  reality  should  be  the  case),  then  computer-based 
educatibri,  dbwn-lb&ding  through  cable  TV,  and  the  like,  all  fit  th'^' 
management  pattern  for  information  technology. 
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The  development  of  cbfSpater  appl i cations  in  Health  care  is  accelerating  at  a 
bewildering  rate^    As  technology  improves,  the  costs  of  automated  data 
processing  decline,  spurring  new  applications^    Issuesthat  were  discus*^  at 
fiiaaor  national  meetings  three  years  ago  are  no  longer  relevant.    We  cannot 
anticipate  the  issues  three  years  from  now.    What  we  do  know  is  tfia-  the 
computer  Is  transforming  the  way  we  conduct  our  lives  and  our  business. 

That  computers  will  increasihgl^y  pervade  the  envirbhmeht  of  the  academic  health 
center  is  not  in  doubt.    Economic  and  technical  forces  will  compel  change.  What 
is  in  GiiUbt  is  how  the  change  will  be  managed.    The  task  if  done  well  should  be 
proact        arid  riot  reactive. 

'^There  is  nothing  Sore  difficult  to  plan,  more  doubtful  of 
success,  nor  more  dangerous  to  manage  than  the  creation  of 
a  new  system.    For  the  initiator  has  the  enmity  of  all  who 
would  profit  by  the  preservation  of  the  old  institutions* 
and  merely  lukewarm  defenders  in  those  who  would  gain  by 
the  new  ones." 

Machiavelli,  The  Prince 

The  task  of  rnanagtng  the_iriformatieri  resource  in  the  academic  health  center  is 
not  easy.    Hard  choices  roast  be  rnade  if  change  is  to  take  place.  Admittedly 
complex,  the  academic  health  center  can  be  understood  as  a  system.  T^^ 
to  the  system  are  students  who  require  an  education, patients  who  need  care,  and 
the  resources  necessary  to  those  tasks.    If  the  process  is  successful ,  the 
outputs  arp  trained  health  prdfessiorials j  treated  patients,  and  that  unique 
prodact  of  the  academic  environment      cdntribUtl'^ri  to  new  kriowl edge.  Central 
to  the  system  andits  fuhctibris  of  education,  clinical  carCj  ?Md  research  is  the 
transfer  and/or  application  of  information. 

the  missidri  arid  tasks  of  the  academic  health  center  are  education  .  research, 
patient  care,  and  public  service.    Effective  management  of  informationis 
essential  to  this  irifdniiatiori  interisi ve  eriviroriment ,  yet  in  the  majority  of 
institutions  the  mahagemeht  of  irifbrmatidn  is  inefficient  and  awkward  to  the 
detriment  of  the  education,  research,  and  patient  care  objectives. ^ 

Itifdrmation  Resources  in  Education 

As  an  educatidrial  iristitUtidn,  the  academic  heal thcenter  faces  two  major  tasks 
in  the  area  of  Infdrmatidri  resdurces  management.    Firsti  the  faculty  must 
educate  the  student  about  infonnatldn  prdeessirig  and  its  applicatidris.  Secorid, 
the  faculty  must  begin  to  use  theenbrraous  potential  df  the  cdmputer  td 
instruct.    Failure  to  address  these  issues  within  thenext  four  years  can  have 
serious  cdrisoqUerices.    Universities  are  requiring  personal  computers  upon 
matriculation  learnegle-Melldri,  Drexel)  and  are  wiring  their  campuses  for  access 
to  central  computing  from  every  dormitdry  rdom  (Brown  University).    As  the 
students  from  these  schools  nidve  into  our  health  sciences  centers*  the  mismatch 
of  students  to  this  environment  will  not  be  trivial! 
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The  tenti  cdrnpliter  literacy  Is  widely  used  to  conve^  the  concept  that Levery 
Student  should  be  exposed  to  and  be  ccmfortable  with  computerized  informatibh 
processing.    Bahy  in  the  field  diverge,  however,  on  precisely  what  literate 
means.    The  student  should  not  only  be  acquainted  with  the  anatomy  (or  hardware) 
anfjPhysiology  (or  software)  of  the  computer,  but  should  be  capable  of  using 
existing  software  packages  to  produce  a  product,    tt  is  not  intended  that  the 
student  be  engaged  in  prdgrairaiihg  or  coding  activities  in  his  or  her 
professional  career*  rather  that  the  process  provides  and  emphasizes  a  true  feel 
for  what  is  involved  —  the  power  of  the  technology  ?.nd  the  limitations  of  the 
computer^ 

It  is  estimated  that  the  biomedical  infbrthatidh  base  doubles  every  7  to  10 
years;  the  halflife  of  this  info -ffiatidh  is  only  5  years.    For  more  than  15 
years,  faculties  within  our  academic  health  centers  have  conceded  that  it  is 
mandatory  that  we  develop  instruction  in  problem  solving,  and  evolve  tools  and 
techniques  that  will  encourage  self  directed  learning. 2   That  message  is  at  the 
core  of  the  AAMC  Preliminary  Report  on  the  General  Professional  Education  of  the 
Physician.^  -Yet  virtually  all  of  the  instructional -effort  of  medical  colleges 
is  mired  in  the  didactic  lecture  formats    In  general  *  faculties  are  resistant  to 
change  —  notwithstanding  a  few  successful  models  which  are  well  known. 

The  tools  are  at  hand  to  bring  this  uhiversally  accepted  concept  of  self 
directed  education  to  fruition.    The  chief  administrative  officer  of  the 
academic  htralth  center  must  deploy  the  resources  to  encourage  and  allow  the 
development  of  effective,  state-of-the-art  computer  assisted  ihstructibh  and 
students  must  have  access  to  the  various  data  bases  currently  available. 

A  strong  libte  of  rautibn  is  indicated.   More  than  60  percent  of  medical  schools 
report  some  utllizstibnbf  computer  assisted  instruction.    In  most  instances  the 
capacity  resides  in  stand  alone  systems  and  is  rarely  reposited  in  a  language 
compatible  with  pbtential  clinical  data  bases.    CAI  programs  are  usually  outside 
the  mainstream  of  the  educational  effort  of  the  school i    They  are  viewed  by  many 
of  the  faculty  as  irrelevant.    Computer  based  educatibri  must  move  beyond 
electronic  drills  practice*  and  page  turning; 

Innovative  programs  have  been  develbped  at^^ a  number  of  health  sciences  centers. 
Thbse  developed  at  the  Massachusetts  General  Hospital,  Ohio  Statii  Illihbis,  and 
HcGill  in  Canada  have  been  widely  reviewed,    A  number  bf  excellent  programs 
reside  on  a  variety  of  health  educatibn  netwbrks.    All  bf  these  prbgrams 
emphasize  independent  learning  where  the  student  can  apply  critical  and  analytic 
abilit'es  tb  prbblera  sblving  as  bpposed  tb  being  burdened  with  unnecessary  (and 
unmanageable)  membrizatibh.^ 


Computer  based  instruction  that  would  represent  transformation  of  learning  is 
harder  to  come  by,  but  such  programs  are  on  the  way.    Manning  cbgently  jjbihts 
out  that  it  is  now  possible  to  weave  education  SO  clbsely  tb  the  practice  of 
medicine  that  it  would  be  difficult  (abd  probably  nbt  relevant )-to  separate  the 
two. 3    Patients  can  be  indexed  by  prbblaffls  and  conditions^    Practice  profiles 
can  be  created.    It  is  easy  to  supply  information  at  the  time  and  place  where 
the  physician  or  student  is  developing  diagnostic  and  therapeutic  plans^^  Any 
networked  work  statibn  may  access  such  existing  data  bases  as  the  AMA/GTE 
network  and  such  future  public  domain  data  bases  as  CADUCEUS*  MYCIN,  ONCBCINi 
HEtP,  REMINDER,  and  ARAMIS.    The  prospects  are  limitless*6 
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Prospects  are  also  proliferating  in  th  of  bibliographic  ihfonSatibh 

and  print  resources.    In  a  manner  unmatched  in  any  other  academic  medical- 
endeavdri  medical  libraries  in  this  country  are  extending  their  services  through 
ihformatibh  technoldgyj  with  the  result  that  librarians  today  are  in  effect 
ihfbrraatibri  resburee  managers. 


Currently  there  are  over  160  bibliographic  data  basest    Searches  can  be  tttade  by 
author,  title,  subject,  or  cross  referenced  subjects.    Abstracts  can  be  scanned j 
in  some  data  bases,  whole  papers  can  be  called  up  end  printed  but^    In  additibh 
there  are  at  least  900  other  numeric  and  information  data  bases  that  can  be  used 
for  online  seafchihg  by  libraries.    Commercially  available  bibl iographic  data 
bases,  such  as  the  AHA/GTE  network^  are  avail  a      with  other  [drug,  diagnostic) 
data  bases  that  will  prbvide  the  physician/researcher  of  the  future  with 
efficient  and  reliable  literature  searches.    Anyone  with  a  terminal  and  a  modem 
may  access  any  and  all  of  these. ^ 

The  defihittve  document  explbring  new  roles  for  libraries  has  been  written  by 
Hathesbh  and  Cbbper^S    It  underscores  the  need  for  the  health  scientist  to 
become  thoroughly  familiar  with  the  resburces  available  and  the  need  for  the 
health  science  librarian  to  be  an  expert  in  ihfbnnatibh  technolbgy.   We  must 
encourage  the  merging  of  medical  information  scientists  and  planners ^  often 
referred  to  as  medical  informaticians ,  with  the  librarian  information  broker.^ 


DEVEtOPHEHT  OF  TECHHebBGY  ASSISTED  LEARNING  CENTERS 

Initiatives  at  the  University  of  HaryTand^H  Natibnal 
Library  of  Medicine,  the  Campus  for  the  Prof essibhs  in  late_1983  entered  into  a 
three  part  process  for  the  strategic  planning^  model  developmentjand_ eventual 
implemehtatibn  of  an  integrated  academic  information  management  system  (I AIMS). 
Central  to  the  lAIMS  cbncept^was  a  vision  of  a  netwbrked,  distributed  system 
serving  the  ehtirecampusi   This  system  will  link  the  six  professibnal  schools 
and  the  graduate  scfiooU  extending  the  pbwe  individual  micrbcdmputers 

through  local  area  networks  and  through  gateways  tb  a  mainframe  database 
management  system  and  fourth  generation  languages. 

Responsible  for  the  pilot  implementation  of  this  system  are  the  Information 
Resources  Management  Division JlRMD)  and  the  Health  Sciences  Library  (HSL), 
which  together  serve  as  ebre  facilities^  prbvidihg  a  full^  range  of  services  to 
the  campus  copunity^    This  alliance  buil^ds  upbri  the  base  established  by  the  HSL 
as  the  first  fuHy  automated  medical  library  in  the  United  States,  arid  allbws 
t>e  University  of  Maryland  to  be  at  the  forefront  of  the  national  trend  tbwards 
iiierging  the  computing  center  and  the  library. 

In  1985 i  the  University  of  Maryland  CarBpus  for^the  Professions  began  its  plans 
for  asystem  df  Technblqg^^  {TAL)Ceriters.    Moving  beyond  an 

information  center  run  primarily  for  administrative  users ,  the  Irifbrmation 
Resources  Management  Division  (IP^D)  in_  1986  established  twb  TAL  Ce^^^ 
located  within  the  medical  and  the  dental  school*  but  open  to  the  entire  caitiptis. 
In  dpenirig  these  TAL  Centers,  the  IRMD  looked  to  further  the  role  of  the 
University  of  Maryland  as  a  prototype  site  under  the  I AIMS  initiative. 
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Mission  and  Purpose.    The  TAL  Center  concept  has  as  its  founaation  the  idea  that 
the  health  sciences  must  becbiiie  increasingly  receptive  to  recent  technical 
developments  in  the  transmission^  storage,  and  dissemination  of  informatidh. 
There  can  be  little  doubt  tSat  the  traditional  learning  systems  which  support 
health  care  education  today  are  suboptimal .    Still  dominated  fey  the  lecture 
format,  the  systems  at  the  heart  of  traditional  health  education  attempt  to 
deliver  large  amounts  of  information  in  condensed  time  periods. 

Me  acknowledge  that  the  techniques  of  classroom  and  laboratory  instrwctVon  have 
met  the  test  of  time.    Bur  thesis  is  not  that  these  models  should  be  discarded 
as  bbsbletei  but  that  they  must  be  augmented  by  appropriate  use  of  technalogy. 
Thus,  the  Tft  Centers  function  not  only  as  service  delivery  sites,  providing 
access  to  commonly  used  information  technolbgiesj  but  also  as  demonstration 
centers,  highlighting; innoyative  new  technologies  and  their  applic«tioins  in 
education.    For  exampTei  the  TAL  Centers  are  currently  developing  new  laser  disk 
applications  as  well  as  showcasing  existing  laser  disk  programs. 


In  their  first  year  of  operation,  the  TAL  Centers  are  providing  a  focal  point 
for  students  at  all  levels,  by  encouraging  the  informed  adoption  of  the  hew 
educational  technology  in  as  many  ways  as  are  apjjrbpriate  to  meet  the  needs  of 
our  undergraduate  students s  graduate  students,  faculty,  researchers  and  staff 
users.    The  Centers  are  aeeorapl Ashing  this  by  assembling  resources  which 
inustrate  the  state  of  the  art  in  technology  assisted  learning  and  facilitate 
the- progress  of  learning  systems  research.    In  future  years,  the  Centers  will 
build  upori  this  base  by  disseminating  information  to  practitioners ^ 
academicians,  and  health  care  affiliated  associations* 


Deyelopient,    After  planning,  the  IRHB  has  continued  to  play  the  key  role  1n 
establishing  the  TAL  Centers^    This  involved  assembling  available  resources 
within  the  health  sciences  center  for  use  in  the  tk.  Centers,    to  ensure 
success,  the  IRHD  allocated  a  portion  of  its  own  operating  budget  to  the 
Gentersi  to  cover  site  preparation,  equipment  acquisition  *  and  personnel. 
TfirbugB  negotiating  with  the  schobls  where  the  Centers  were  to  be  located,  the 
IRMD  was  able  to  suppL^ent  its  limitid  resources  by  acquiring  space  for  the 
Centers.    This  process  also  served  to  validate  that  commitment  from  the  faculty 
and  administration  wbuldbe  continue  once  the  Centers  opened.    It  should  be 
noted  that  the  tWb  schools  making  space  available  for  the  TAL  Centers  lacked 
such_facilities,  whereas  other  schools  on  campus,  such  as  Pharmacy,  Social  Wbrk, 
Nursihgi  and  taw  already  had  microcomputer  labs  of  some  deicriptibri  available 
for  student  use. 

Site  preparation  of  the  first  TAL  Center,  particularly  in  the  area  of  space 
anocation  and  design,  resulted  in  markedly  different  decisions  in  the 
preparatioh  Gf  the  second  Center.    Each  Center  was  quartered  in  a  renovated 
facility^  designed  to  be  permanent.    Early  experience  with  thi  first  Center 
showed  It  to  be   too  small  and  stressed  the  importance  of  allowing  for 
expansion.    Design  questions  surfaced  as  the  first  Center  attempted  to  take 
advantage  of  the  state-of-the-art  in  ergonbraics  as  well  as  the  latest  interior 
design  techniques.    Anticipated  prbblans  In  wiring  for  connectivity  to  the 
mainframeas  well  as  ml erbebmputer  peripherals  were  exacerbated  by  the  Centers' 
multiple  functibnality^^  These  functions  required  the  accommodation  of 
wbrkstatlbhs  in  the  same  facility  as  videodisk  equipment  and  large  scale 
projection  equipment.    Resulting! y,  layout  and  lighting  had  tb  support  twb  very 
different  functions,  as  well  as  to  create  a  setting  cbriducire  tb  learning. 
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The  standard  considerationsandergonbmic  featured  proved  nbt_always  to  be 
flexible  enough  for  the  multifunction  facilities.    In  the  first  TAL  Center i  Work 
surfaces  and  chairs  appropriate  to  the  individual  workstation  were  found  not  to 
atcdmmddate  jnulti pie  users.    Partitions  between  workstations  occluded  the  view 
of  the  prdjectidh  system,  and   lighting  designed  for  mi crdcbmpute  : 
detracted  from  dembhstratibns  of  the  videddisk  system.    Fdrttiriately^  a  certain 
amount  of  flexibility  was  built  ihtb  the  facility^  through  the  aequisitibn  bf 
modular  furniture.    Modifications  have  been  made  on  the  first  Center. 
Ad^iptations  were  factored  into  site  preparation  for  the  second  Center,  which 
fdrtunately  was  sited  in  an  existing  facility  with  a  false  floor,  providing 
channels  for  electrical  power  and  telecommunications  lines  and  permitting  future 
inbdifi  cation. 

Acquisitions  were  made  to  provide  the  desired  capabilities  in  the  most  cbst 
effective  mannner.    When  possible,  software,  courseware,  and  hardware  available 
within  the  IRMD  were  reallocated  to  the  TAL  Centers.    Substantial  acquisitions 
were  also  made,  totalling  over  twenty  microcomputers  and  associated  ev^uipment. 
Wherei wHe  wdrkstatidns  were  to  be  used  to  access  the  campus  computing  network, 
the  IRH0  acquired  less  powerful  mi crdc  linked  td  the 

data  cbramunicatibns  system*   Where  the  workstation  was  to  be  used  in  a 
standalone  capacity,  linkages  were  not  installed  and  microcomputers  were^ 
selected  according  to  planned  use,  such  as  instruction  in  word  processing  or 
DOS.    Fdr  graphics  applicatldnSj  more  powerful  machines  were  selected.  Printers 
were  shared  between  several  wdrkstations . 

The  twb  TAh  Centers  bpened  within  the  saitie  calendar  year,  creating  hew  demands 
on  the  IRMD^S  Client  Services  BepartfSe  for  staffing 

them.    As  the  Centers  moved  into  full  operation^  staff  relatibhships  were^^^^^^ 
defined  and  structured.    Keeping  the  Centers  open,  even  inthe  evening  hours^ 
required  a  level  of  staffing  not  fully  anticipated.    Work  study  students  were 
recruited  td  make  extended  hdur^  In  addition  to  the  staff  directly 

responsible  for  providing  services  to  usersj  a  cdordihatdr  pfdVed  critical  to 
the  success  of  the  Centers.    This  individual  negotiates  agreements  for  suppdrti 
projects,  talent,  software,  courseware,  and  hardware^  as  well  as  handles  public 
relations.    This  function  is  absolutely  essentiaU  and  we  would  urge  that  the 
position  be  created  and  filled  at  the  start  of  the  project. 

During  the  first  year  of  dperatidn^  the  TAL  Centers^have  drganized  and  offered 
wbrkshbps  emphasizing  hands  dh  skill  develdpraent.    These  have  generated  _ 
visibility  for  the  TAt  center  and  pro  quality  suppdrt  fdr  thfi  faculty 

who  must  pioneer  the  new  technology.  -Suppl renting ^       IRHB's  traditifinal 
course  offerings  in  statistical  packages  |SAS^  SPSS)  and  replacing  earlier 
courses  in  electronic  mail  and  mainframe  based  word  processing^  TAt  Center 
offerings  In  the  first  six  months  of  operation  included  short  courser,  in  the 
standard  packages r  such  as  basic  to  microcdmpjting,  word 

prbcesslngi  and  compute^  Plans  call  fdr  additidnal  offerings  in 

microcomputer  database  manag^      packages  arid  spreadsheets ^  as  well  as 
mainframe  links  to  office  automation  prbducts  arid  everitually  a  mairiframe  data 
base  management  system. 

Future  Directions.    In  partnership  with  the  Health  Sciences  Library,  the  IRMD 
sponsored  afllriformatidriTechridldg^^  October  1986,  which  brought  a  number 

of  veriddrs  arid  state  of  the  art  applicatidhs  td  the  campus  fdr  review.  The 
TfttCeriters: are  currently  btJildlocj  updri  this  exposure  and  becoming  invdlved  In 
efforts  which  will  make  the  exhibited  techridldgles  and  others  available  td  the 
campus  community i  iricludlng:  : 
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*  Videodisk  applications 

*  Medicalli?  oriented  data  base  utr.izatibri  and  iriteractibh 

*  Authoring  technicjues  for  cdBiputer  assisted  learning 

*  Design  of  medical  sithulatibhs 

Hakirig  these  and  other  technologies  available  in  the  TAL  Centers  can  enhance 
independent  learning  for  all  students  and  establish  the  mechanisms  for  life  long 
learning  patterns  for  all  health  professionals. 

As  part  of  a  related  initiative,  now  that  the  TAt  eehters  are  op  and  running,  we 
are  looking  to  bring  a  health  ibforraatician  in  courseware  development  and 
medical  informatics  onto  the  academic  side  of  the  IRMD.    The  JPL  Centers  will 
serve  to  support  the  informatics  programs  developed  by  providing  appropriately 
equipped  facilities. 

We  are  also  pursuing  outside  funding  for  the  TAt  Centers  from  both  private  and 
publ i c  sources  to  support  it:  development  acti\f i ti es .    Real  1  ocated  IRMD  funds 
can  support  only  the  aequtsitibn  of  basic  resources  and  the  operation  of 
Classes.    It  is  most  important  to  secure  the  fujiding  to  allow  the  TAL  Centers  to 
respond  to  the  rapid  developments  in  Information  technology.    It  is  only  in  this 
manner  that  the  Centers  can  fulfill  their  function  as  dethOhstratibh  etnters  for 
innovations  in  educational  technologies. 

To  realize  their  role i  the  Centers  will  continue  to  serve  as  a  focus  for  studies 
in  the  basic  sciences  and  clinical  sciences  and  utilize  the  latest  technology 
assisted  learning  practices  and  resources  available.   Workshops  are  being 
planned  which  will  encompass  all  areas  of  technology  assisted  learning,  at  both 
basic  and  advanced  levels.    Libraries  of  yideodisksj  interactive  vidro^ 
audiovisual ,  health  sciences  software,  and  computer  based  courseware  are  being 
established  by  the  Centers  in  cooperatibh  with  the  Health  Sciences  Library. 
Eventually,  they  will  be  tnade  available  online,  as  will  access  to  national  data 
bases*  now  being  planned  for  under  a  separate  initiative. 

Clearly  the  informatics  initiative  necessitates  an  evolving  relationship  between 
the  IRMD  and  the  Health  Sciences  Library.   He  two  orgahizatibhs  must  work 
tbgether^tp  offer  this  campus  and  its  prisfsssibrial  schools  truly  integrated 
informatipn  resources  managemant.    To  this  end,  we  have  forged  a  merger  between 
us,  and  share  asingle  policy  committee  raade  up  6         deans  of  the  schools  and 
senior  level  officers  bh  campus.    0urT^  Centers  and  Client  Services  areas  work 
in  cob pefat ion  with  the  Library^ s  Information  Management  Education  Department  to 
provide  the  highest  level  of  service  to  the  campus  community.    Indeed i  the  IRMD 
hopes  to  assist  the  Library  in  establishing  a  TAL  Center  within  the  Library 
itself.  ^ 

Over  the  past  year,  we  have  come  farther  than  we  would  have  imagined  when  we 
first  wrestled  with  blueprints  and  budgets.   We  have  translated  the  TAL  Center 
to  concept  into  a  real  and  dynamic  force  within  the  University  of  Maryland 
Campus  for  the  Professions.    The  Centers'  visibll ity  will  strengthen  our  efforts 

as  we  enlist  the  continued  coinnitnient  of  campus  policy  makers  to  

state-of-the-art  information  technology  and  to  the  resources  necessary  for  its 
support.   The  mission  of  this  campus  and  of  others  deserves  no  less. 
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Linda  ffeidel 

^^Stemiord  Uiiiyersity 
Inforn^ion  fechhology  Services 
Medical  Infoxwat ion  Services 
Stanford,  California  94305 


otKer  ^^d.^y''^,^^^:J^^^<~  of  integration  with 
workstations  expands  tLu^^?^      ^  installed  of 

must  be  responsfv"  to  ffexpa^dinrclfent  ^"PPort  programs 

demands,   and  hardware/lof  fSrJ  f  ^        f  '   i«*^reased  information 

develop  not  o^^fpersoi/a^r^^^^^  addition,  since  u.ers 

benefi?  the  orgLizatiS  a?"^^  whot^^  ""^^  operational  systems  that 
provided  to  Insure  that  usel^  >,  ^"^^f^"''  direction  needs  to  be 
documentation,  and  training  ^^""^  adequate  access   to  plans. 

CeSter  .  It  will  dlsru,*  J.  f^^®"""^  w^^*^in  «  iarge  University  Medical 
that  have^rove^^Li^;^^^       iSS^'t^  1  T~  P"^-"^ 

cost-effective  raicrocomputir  workf?llfrrf       V   ^^^^  °^  ^ 

environment.  mpucer  workstation  environment  in  a  complex 
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HieftdebMPtjfER  integration:  HANASElffiNt  BiRECTION 


ENVlRblRfflNf 


Stanford  Untver«t»v  Medtca^  f^«T1^«^ 

li^^r^f^^'^t  typically  very  complek  Environments,  generally  very 
iritanf'orl  ""ir^i  <i-y  -  week  staffing  and  .yste Availability! 

R       \        o   •  "^dical  centeji  environment  includes  the  School  of 

which  n'rovf^"^""^  UniVJrsity^  Hospital,  and  th.  Faculty  Practice  S^gra; 

ff^'.  ""  a  system  Of  clinics.     These  units  are 

geographically  interconnected  and  medical  center  personnel  often  have 

^oUci^s        J  fV''  yet  the  information  .y.te^r 

policies,  and  financial  processes  are  quite  different, 

It^^^  differences,  however,  each  unit  is  experiencing  the  siSe 
phenomonon:  the  rapid  growth  of  microcomputers  and  the  need  for  their 
integration  into  the  Information  systems  environment.  This  trend  hai  been 
accelerated  by  three  key  factors: 

*  cost  reductions  ha^re  made  the  technology  more  Accessible 

*  easy-to-use  software  has  become  widely  available 

*  business  pressures  have  demanded  the  rapid  and  effective  use  of 
technology 

Soar^^^«^f  Stanford  his, experienced  an  expansion  in  the  number  of 

departments^ acquiring  microcomputers  to  develop  and  access  tools  that 
uffrrLr  '  I«^ddition.   there  has  been  a  demand  by 

efSctiJi  "«"'^6J-^"^=P"g"'»«  that  directly  support  and  encourage  thi 
effective  use ^of  these  systems  and  associated  software  thereby  promoting 
better  integration  into  the  business  environment.  ^  promoting 

^^^^^^"1^^'  acquisition  of  new  technology  evolves  through  four 

predictable  stages  of  growth:  i-ntougn  rour 

Phase  It  Initiation  (early  experimental  use) 

Phase  II:  Contagion  (rapid  expansion) 

Phase  III:  Gontrol  (management  direction) 

Phase  IV:  Integration  (technology  effectively  integrated) 

Stanford^  University  Medical  Center  has  prbg«ssed  through  the  first  two  of 
these  phases  and, has  how  entered  the  third  phase.     There  are  Sow 
approximately  475  microcomputers  installed  in  the  Medical  Center 
exclusively  for  administrative  use.  nearly  double  the  amovntt  last  year 
83»  ^l*'^H^T"?'l\^i^r^^  dominate  the  installation  profile,  representing 
i3%  of  the  Installed  base.     Projected  growth  in  the  coming  year  is  18% 
Therefore,   it  is  imperitive  that  we  continue  to  determine  how  we  can  best 
manage^thts  growt*  without  deterring  the  iin^ortant  benefits  that  end  user 
computiit^has  to  offer  (such  as  timely  information,  reduced  central  costs 
increased  departmental  control,  etc.).     We  believe  that  the  keys  to 
^It^^^,^^''^^^,'^^''^^^^^^^^^''  P«t  the  appropriate  control 
lli^^l^X   ^  ^     A  support  programs  that  have 

proven  to  be  successful  in  distributed  computing  envirbhments . 

-i- 
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    '  ^-T-ffHTTi — ^M. oiia  ;>x:am-ng 

Center  w«        s||t  its  Mormft?  ^  "^"^^-^^  ^""""^  if  the  Medical 

contra.ted.witr  th^  Onivrrrityla^^^  goal^.    As  a  Jesuit,  he 

Services   (ITS)     to  AtrltX  a       x  '   ^"f°™«tion  Technology 

encourage  the  use  of  cts^l^^K^        ^^^^^^^^P^**"  programs  that  would 

organizational  goJls       It  was  loulht  "«li^^tion  of 

hav^  an  awareness  of  ^l^^^s^^  ^f^^^^"^^^^  ^""^^^  ''^"id 
understanding  of  how  d«S^^™=Jf  environment  and  an 

the  Stanf6td^Universi£v'^Ktrc^%"°\^^."'^u'^^  ^"  «<idition. 

Regarding  Sic^c^|u4^t«h^^  "  ^^^PP^rtiva  postur^ 

mainframl  tool.  whicroroSld  K  «  ^^^""^^P^^  training  programs  and 

the  Data  CenteS  which  irrlvy^f^f^"^  processing.  The  contract  with 
effect  siSce  Januarv  bf  ifsrJII  "^^^^^  annually,  has  been  in 

Hospital  and  CliniS       (These  funcL'^"''"  'V"^^"^"  ^ 

consSt^tr^  ^^"^  coni'ultant;  and  f it^^^^f  IS 


M&NAGEHENT  DIREeTION 
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fm^^P*^^  "'"^  microcomputer  integration  includes  the 

*  senior  management  endorsement  of  the  pSbg^am 

*  establishment  of  an  Administrative  Systems  Committee  with 

products"  and  University  computing  standards  PPortea 

*  Sr-tolJ  °"  administrative 

-  iiSff«T^°"         ^"^^^"^"^^'^^^^       financial  tei^iates 
T^iTjJi''^''V'^^^^^  formsln-line 
identification  of  communication  pathways  and  alternatives 

*  eiiilhition  of  Che  Information  £to«s  within  departmeSti 
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Agglltlistratlve  Svatems  eoimT)j:fyfy 

One  of  the  more  Important  elements  in  this  itritegy /wis  senior  manageinerit 
endorsement  which  was  reflected  by  the  establishment  of  an  Adininistrative 
Systems  Committee  (ASCJ .  Initiated  in^i983,  the  Cotamittee,  cohsistihg  of 
twelve  representatives  appointed  by  senior  management,  meet  monthly  aSd 
represent  a  broad  spectrum  of  interests  in  the  Medical  Center.  The 
Cbinmittee  has  the  following  charter: 

-  develop  guidelines  for  system  procurement 

-  develop  a  strategic  automation  plan 


Guidelines  for^  System  Proearement 

In  tackling  the  first  charge,  the  ASC  established  twb  iajor  goals: 
implement  systems  which  are  compatible  with  the  information  system 
environment  and  standards  at  Stanford  ancL  provide  support  projrams 
targeted  to  specific  products.  It  was  anticipated  that  managers  would  hot 
respond  positively  to  strict  rules  governing  the  equipment  they  could 
purchase.  The  guidelines  stressed  the  importance  Of  sharing  information 
electronically,  being  compatible  with  the  University  and^SdspLtal 
mainframes  ^ IBM  3084  and  3083)  ,  and  moving  toward  a  comi5n  coiiSunication 
goal.  At  the  same  time,  the  University  wa^  llnalizing  agreements  with 
IBM^  HP,  and  Apple  for  hardware  disebunts  on  microcomputers  and  associated 
products.  At  the  conclusion  of  the  negotiations,  a  list  of  Supported 
products  was  developed  and  published.  ^  Following  in-depth  evaluations, 
software  products  were  also  selected  for  the  supported  list  including: 

*  Hultimate  for  word  processing 

*  l^tus  123  for  spreadsheet  management 

*  Dataease  for  local  data  base  development 

To  address  the  need  for  cbmmunicatibn  with  the  Data  Center  mainfraine,  a 
communications  package  was  developed  by  the  Data  Center  which  permitted 
terminal  emulatiph  and  file  transfer  between  the  IBM  mainframe  and 
microcomputers  (including  IBM,  IBM  compatible,  and  Apple  Macintosh). 

Use  of  supported  products  benefit  departments  since  they  cr.n  take 
advantage  of  consulting  support  and  training  clasies.  The  list  is  xmdei 
continual  revision  by  a  University  committee  as  new  products  enter  the 

market.  Depar^tment  Managers  (Juickly  saw  the  advantage  of  selecting 

supported  products,  and  accepted  the  cbn^nittee  guidelines; 


DevelotMnent^f  Strategic  Automation  Pian 

The  next  step  taken  by  the  ASC  Involved  the  deVelbpmeht  of  a  strategic 
autbmaiioh  plaiL  which  focused  on  issues  of  compatibility,  end  user 
support,  software  tools  such  as  financial  templates  and  bh-iine  forms. 
The  purpose  of  the  Plan  is  to: 

-  ettsttte  that  systems  developed  within  the  Medical  Center  adhere  to 
University  administrative  system  standards  and  are  compatible  with 
the  existing  computing  environment 


^.ase  c6.Hge  r«H..  than 'i^^-opi^  ^'.^^10^  f^^^^ge'tu"'  '""'^  " 


liEPtEMENTATION  ISSUES 


for  example.  tLr^^S  20  |nSflufl  h  '^^^^^^^^^^^  ,in  the  Medical  School' 
administrative  fJnc"onrs«ct  af^i^H^^^''^^''^^-^^^^  P^forming  similar 
fs^ciear  th.t  thes^ f^clions  '."dlgp^ 

templates,   leadine  to  more  ds^hl  f  ^  ^  standardization  via 

the'^finsncial  picture  within  the  ScLor"-?  ^^^^^^  understanding  of 
soft^^re  -tools-  that  pt^^l^^^,^'^^^:^^l^^^^^  as 
123)  models  designed  to  faef1^?!^  %.  ^  spreadsheet-based  (Lotus 
department      itth^  funcfclfn-%V/  "ithin  a 

d.^art„ents.'it'th^^ecoS"7j;^t^n^  ^^^^^^^ 
Stanford  is  in  the  earlv  lf«a»»  *  -P°^®fJ=A*l  Medical  Center  template. 

current  templates  inci^drSos.l/.d'for  tfi'"l  '^5'  P^^^^"' 
process  and  long  range  financial  f.^r.cast.  ^"'"''^  "'"^  ^^"^"^ 

Development!  Any  departmental  stiff  ieiber  may  develon  i  f^^i-^  ^ 
associated  documentatibh  and  sS5mit  it  t-l  develop  a, template  and 
Committee  for  revi.w.  Stan<irlr^ich  cUarlv  i^^nJ^J^S"^'  '^'"""^ 
Characteristics  of  t^n^lates  will  bf  L'v.L^ed%  thTlfl. "^"^''^ 

l^tn^'^.^'T^"^^^^^  "y^"^"^  Commtttii  is  responsible  for 
staff  for  salarv  so^^L!  financial  templates.  Perionnel 

masdej  not  only  ,„  ass«sme«  ct  the  accurMy  ind  «fi«iSv  3 
«od.l,  bnt  also  the  oo«pUt.ness  aid  cleame.i  «"he  IfcSe^gtlLI' 
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On -Line  Foras 

"on-line  form"  may  be  defined  as  a  mainframe -based  software  fS^S  th^t 
is  usually  associated  with  a  Stanford  University  requis±ti5n  number  and 
Signature  hierarchy.  Integral  to  its  acceptancie  and  use  is  the 
development  of  an  electronic  signature  methodoLogy  and  corresponding  level 
of  security.  Since  mbSt  of  the  Xorms  that  are  candidates  for 
computerization  involve  other  departments  within  the  University  the 
University  Data  Center  (ITS)  will  be  responsible  for  their  development. 

Pribritizatibh:  Working  with  central  University  offices^  ITS  wtil 
develop  a  liat^  of  potential  forms  and  assign  development  priorities 
based  up^jx  anticipated  productivity  gains,  dependency  upon  other 
systems,  ease  of  development^  and  required  security. 

Development:  ITS  will  be  responsible  for  development  and  maintenance 

implemehtation:  ITS  and  the  office  ultimately  responsible  for  the 
infc  -mation  will  co-implement  the  forms  aS  they  become  available. 

Current  turis  include  3.  faculty  appointment  form,  Stbres  ordering,  check 
requests,  and  requisitions, 

Ptannlng  f or  4led4eal  Center  Electronic  eommonication 

With  the  development  of  new  adSttinistrative  tools ^  the  Kedical  Center  itxst 
plan  for_the  capability  to  communicate  electrbhically.  As  a  recognition 
^*  li'opo'^tance,  a  new  position  was  established  for  a  Mmmunicaticns 
planner.  This  individual  Will  be  responsible  for  exaiining  current 
capabilities  and  recommehdihg  future  direction.  This  will  be  a  very 
challenging  responsibility  since  the  Medical  Center  topology  iiicludes 
Xerox  local  area  networks^  3e6M  local  area  networks,  data  cbmmuhicatibns 
via  a  telephone  switch,  ittd  gateways  to  the  academic  hetwbrk  SUnet,  In 
terms  of  administrative  data,  one  of  the  greatest  challenges  is  protecting 
the  integrity  and  security  of  administrative  data  that  is  accessible  via  a 
hetwbrk. 


END  USER  SUPPORT  PROGRAH 

The  gbal  bf  the  End  User  Support  Program  is  tb  prbvide  centralized  suppbrt 
while  developing  and  impiementing  distributed  suppbrt  prbgrams.  In  many 
Schools  at  Stanford^  departments  are  implemehting  microcomputers  at  a  pace 
that  outdistances  the  development  of  cobrdihated  sUppbrt  activities.  As  a 
result,  there  is  some  loss  bf  prbdUctivity  as  users  duplicate  efforts 
already  in  place  or  under  develbpment  in  other  departments.  It  is 
important  to  develop  an  effective  End  User  Support  Program  to  hslp  staff 
members  become  invblved  in  "db-it-yburself"  computing  through  consulting, 
training,  and  data  cbbrdinatibn, 

*?e  have  implemented  a  distributed  support  program  which  includes: 

*  thfis  establishment  of  a  Medical  Center  Wbrkstatibh  Resburce  Center 

*  devfelopment  of  a  Regional  Specialist  Prbgram 


er|c  '-ss^ 


4di 

Reiou^ce  CenterproviSr^ /o.r^fl^^  .^^^^^^  ""^"^^^  Workstation 

Services  include:  P"""^^^"  ^  cost-effective  environment  for  these  services. 

-  system  purchase  advice 

^  installation  and  support  for  new  and  existing  hardware  and  software 

-  idacation.  including  6ou«e  and  materials  divelopment 

"  to^lif"""  questions,  problems,  disign.  and  access 

-  reference  library 

-  product  evaluation  center 

-  workstation  laboratory 


The  Regional  Specialist  Prograi,  also  termed  the  "lo^il  expert"  ^ronr,  ^ 
the  second  important  componeSt  of  the  Fnrf  tt^s^  c         i  «^         g?oup.  is 
Specialists  are  those  individuals  So    throuK  Regional 
have  effectivelv  Ac+S^f  ^ho ,  through  experience  and  initiative 

speciJustrb^c^  ^^^yit^J"%!t^mlrM  ^  technology,  ^fiese 
communication  between  profL.ronal  users  and  Support.     They, ensure 

reduce  duplication  of  effort     ^nH  .     t      f  support  organization, 

support.    Specifically:  they:     '  ^         necessary  resource  for  Us^r 

*  provide  effective  on  thi  job  training  of  new  use^s 

*  provide  a  point  5f  control  for  auditing  and  security  issues 

*  understand  the  "business"  of  the  department 

*  in  some  cases,  develop  applications  for  departmental  staff 

*  orgSSat^ communication,  channel  to  the  central  Support 

hints  and  demonstrating  user- developed  procedures  and  appJlcltio^s^  ''^"^ 
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liANKING  AND  EVALUATION  TOOLS 


In  order  to  monitor  the  effectiveness  of  the  End  User  Support  Prograi  and 
remain  aware  or  the  needs  of  the  institution,  two  management  tools  have 
successfully  been  employed: 

i;  annual  survey  of  department  managers 
2.  consulting  data  base 


Antiual  Survey 

Each  year^  a  survey  of  department  managers  has  been  conducted.  Surveys 
are  conducted  in  January  for  the  Hospital  and  In  AugSst  for  the  Medical 
School.  Nearly  100  interviews  are  conducted  in  person,  each  requiring 
approximately  45  minutes  to  complete.  Data  from  the  survey  has  resulted 
in  several  beiiefits  including: 

*  an  assessment  of  the  direction  of  automation  arid  conformance  to  the 
Plan 

*  a  hardware/software  inventory 

*  a  refererice  dbcumeht  for  consultants ,  Regional  Specialists,  and 
department  mahagerss 

*  ah  indication  of  the  level  of  satisfaction  with  support  received 

*  identification  of  new  services 

*  identification  of  problem  areas  where  additional  training  is  needed 

This  year,^  we  were  able  td^compare  our  findings  with  those  of  the  previous 
year.     Some  of  the  more  significant  findings  indicate  that: 

*  the  number  of  microcomputers^ has  doubled  in  the  past  year,  from  180 
in  85/86  to  360  in  86/87.    This  represents  an  investment  of  over 

$1  million  in  micrdcbmputers  alone. 

*  IBM  products  comprise  81.1%  of  the  installed  microcomputers. 

*  There  has  been  a  consolidation  of  software  selection  around 
University_supported  software,  with  65%  of  the_ departments  using 
Multimate  for  word  processing  (29%  increase) i  84%  using  Lotus  for 
spreadsheet  management  (44%  increase),  and  42%  using  Dataease  for 
data  base  development  (100%  increase). 

*  There  was  a  77%  increase  in  the  number  of  datalines  installed  to 
the  Data  Center  (37%  of  the  departments  indicate  that  they  use 
mainframe  systems,  and  27%  indicate  that  they  use  electronic  mail). 
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installed  in  the  next  year.     IBM  will.bi.ieiected  for  92%  of  theie 

'bSstations  wilrj'"f  '^^^       1990.  it  is.  estitn.t.d  thit  b?er  fdd 
workstations  will  be  in  place  for  administrative  computing; 

Medical  Information  Services  (MIS),  a  unit  of  ITS.  and  rated  the 
support  as  excellent  to  highly  satisfactory. 

*  S^So^M^H?*"^'°c"^^^"^'"^"'^^**^^  Users  Grains  have  been  of  value 
^n^th^  Medical  School.     In  addition.  iaSagers  agree  that  I  mIaI^U 

Indlff^rn'"'"^  'f^S''"^  ^"^^  help-improve  ^tSf  computer  JiterLy 

^si^V^nor  ^  smaller 

CotiiSUlting  Data 

tsoUte,  specif  leprosies  ^e.f  (sSrlT^s  Sili  sT^I  f  Wbrts^tSit 

review     irfa  r.Jr-i^Ai     ^  "         -*°°i ^ ^ °n •   ^epar tment  managers  CM 

reciiviil     wh«  J  "^yP^  °^  support  the  department  i? 

ex^rillSng.   ^  "^'"^  "'^"'^ '  ^^^^^  P'^^"--  the  st.ff  is' 
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SUMMARY 


Where  are  we  nowr  Recently ,  ITS  was  asked  to  Indepehdehtly  examine,  the 
f  low  ot  data  within  the  School  in  order  to  improve  the  management  of 
inf^rjiiat ton. -This  resulted  in  the  generation  of  _"_dajta  iaps"  which 
identify  the  primary  sources  and  destinations  of  IhformatioS,  the  format 
of_that  information,  and  how  often  it  is  updated.^  These  data  maps  are 
similar  to  data_  fl bw  diagrams  usei  in  Jthe  proces s  of  software 
development.  Clearly,  some  of  these  areas  can  be  assisted  via  financial 
templates  and  on-line  fcnns;„  The  changing  administrative  environment  may 
force  fuhdamehtsl  changes  in  the  organizational  structure.  This  year  we 
plan  to  make  significant  progress  toward  maximizing  awareness  of  central 
administrative,  systems,  locally  developed  applications,  and  decentralized 
support  programs. 


The  Medical  Center  has  also  increased  its_  independence,  now  that  it  is 
more  comfortable  with  the  technology,  and  relies  less  on  central  support. 
As  a  result,  senior  management  is  developing  an  organizational  structure 
which  will  deal  with  both  academic  and  administrative  computing  ln_  the 
SchooJL.  It  will  maintain  a  lias  ion  with  the  Data  Center  so  as  to  minimize 
the  necessity  to  provide  redundant  resources  in  the  Medical  Center. 

Stanford  University  Medical  Center  is  in  the  ihtrd  phase  of  technology 
acquisition  and  is  rapidly  approaching  the  four^  phase:  Integration.  We 
anticipate  that  this  phase  will  require  a  maturation  of  bur  support 
organizations,  but  since  we  have  predicated  our  directibn  upon  feedback 
from  bur  planning  process  and  our  ability  to  manage  change  rather  than 
predict  technological  advances,  we  believe  we  are  Well  positioned  for  the 
future . 
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liiiplesiehtation 
-  of  a 

User-Frlehdly  University  Recruitment  and  Adihlsslbhs  System 

in  a 

Muiti-Cainpus  Ehvirbhmeht 
by 


Patricia  Hassett 
eieiia  Lobosco 
Ruth  Spitz 
Chris  Barbariahtz 

Pairleifh  Dickinson  University 
Rutherford 
New  Jersey 


and 

Michael  Fox 

Software  Research  Northwest ,  Iric, 
Seattle 
Washington 


In  search  bf  a  user-friendly  recruitment  and  admissions  system 
for  a  multi-campus  environment,  Pairleigh  Dickihsbh  University 
(FbU)  chose  the  Hewlett-Fackard  3060  and  a  software  package 
developed  by  Software  Research  Northwest.  installation  of  both 
hardware  and  software  was  accomplished  in  a  relatively  short 
period  of  time  with  impressive  results.  This  paper  will  address 
the  selection,  installatibh  and  Implementation  of  the  system. 
As  with  any  system  implementation  there  are  bbstacles  to  deal 
with  but  in  this  case,  an  outstanding  product  cbmbihed  with 
unbridled  enthusiasm  produced  a  viable  and  productive  admissions 
information  pystfun. 
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Sttlectidh  of  System  Software 

The  Ibwah  cornfields  seem  the  uniikeiiest  setting  for  a  first  glimpse  of 
the  recruitment  axid  admissions  system  that  became  the  Integral  component 
of  Fairleigh  Dickinson  University's  (FDD)  Admissions  Information  System, 
Developed  by  Software  Research  Northwest  (SKN),  the  system  supports  all 
the  functions  of  admissions  from  pfe-inqulry  to  post-admissions  follow-up. 

Last  year^  FDD  was  faced  with  a  dilemma  familiar  to  many  institutions, 
declining  enrollments  coupled  with  increasing  competition  for  the 
available  cbllege-bbuhd  high  school  student.  A  number  of  recruitment  and 
admissions  systems  were  considered  for  installation  at  FDD  software  for 
the  IBM  System  36,  the  wang  VS  85  and  the  Hewlett-Packard  (HP)  3000.  (See 
Chart  I  on  page  8). 

In  a  multi-campus  environinent  with  a  centralized  admissions  office,  the 
need  for  a  system  providing  prompt  and  efficient  processing  of  student 
inquiries  and  applications^  as  well  as  reporting  and  personalized  letter 
writing  capabilities  was  evident.  Additidhally,  interface  of  any 
admissions  sys  :em  chosen  must  ultima tely  link  to  the  University's 
mainframe^  ah  JBM  4381  on  v^ich  resides  registration  and  bursarial  systems. 


Clearly,  it  would  appee^r  that  acquisition  of  software  running  on  ah  IBM 
would  ensure  easy  interface  with  the  University's  mainframe.  However,  the 
available  software  was  much  to  be  desired.  In  the  case  of  the  wajig 
compatible  software,  any  package  purchased  would  heed  considerable 
programming  modification  for  adaptation  of  proprietory  school  admissions 
software  to  meet  the  heeds  at  FDU.  Time  was  of  the  esuence  —  it  was 
August  1985  and  a  system  had  to  be  operational  for  Pall  1986.  The 
ultimate  selection  therefore  was  the  SRN  package  which  runs  oh  the  HP  3000. 


Identification  and  Instaiiation  of  Hardware 

The  question  of  hardware  identification  became  the  next  key  issue. 
Squl^eht  considerations  included s  to  purchase  refurbished  or  brand  new; 
what  kind  of  printers;  selection  of  terminals  ahd  tape  drives;  how  many 
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should  be  Sought  leas  ed;  how  were  telecbiSiiSiaatibnB  to  be  set  tip 
^2^*^  J=*"P"*««^  type  of  MbdeiBi?    Additionally,  the  network  of 

campus  admlBslons'  offices    is    hoi    c6Bvenientiy    situated    ih    one  bfflbe 
building,    but    is    interspersed  ih  a  manslbh  and  onbe  stately  residences  in 
three    different    cities.      After    sele  tioh    of    the    bampus    location  for 
Dniversity  sdmissibhs,  a  site  for  the  central  processing  unit  (CPU)    had  to 
be    chosen    —    the    choices    —    ah    a. tic,    a    basement    and    a  porch.  HP 
persbhhel  Ini^cted  the  possibilities  with  the  baii^nt    winning    out.  But 
*****  ^^^^  begun!    Carpeting  was  torn  out  to  make  way  for  tiling  ahd 
a  raised  floor  was  installed  to  prbtect    equipment    against    possible  flbod 
damagi.       Environmental      cbhsideratibhs      such    as    air    conditioning  and 
relative  humidity  were  addressed,    installatibh  bf    a    100    ftip    ^nel  with 
emergency    shunt    trip    breaker    and    nine    direct  lines  were  required,  tod 
finally,  measurements  Were  taken  tb  ensure    that    computer    equipment  would 
clear    doorways    while    movers    could  proceed  dbwn  several  tenuous  stairs  tb 
the  basement  level. 


The  day  for  delivery  had  arrived  when  a  60  foot  electronic  padded  van 
pulled  up  in  front  of  the  admissibhs  hbuse  and  out  itepped  the  iovers  ~  a 
husband  and  wife  team.  This  delivery  was  to  be  far  from  ordinary.  After 
unloading  all  the  equipment  while  an  ever  present  threat  bf  rain  existed, 
the  first  item,  the  CPU,  was  wheeled  acrosi  the  backyard  only  to  sink  ihtb 
the  damp  grass.  Once  this  bbstacle  was  bvercbme,  it  was  discovered  that 
the  CPU  which  had  a  depth  of  34  inches  would  definitely  not  fit  th^bugh  a 
doorway  measuring  32  inches.  ft  frantic  call  was  made  tb  the  HP 
salesperson  who  in  turn  called  the    district    iunager    —    the  instructibns 

were  hot  to  accept  delivery  of  equipment.  Needless  tb  say,  we  Were  not 
about  to  send  back  well  over  $lb6,obO  worth  of  equipmeht    when    we  expected 

to    be    in  operation  by  January  1986.    After  further  -discussion",  within  15 

minutes  two  HP  representatives  arrived  ir.  bmihbus    IbbkiSg    itaff  car. 

They    rolled    up    their    shirt  sleeves,  Ic       ed  their  ties  and  prbbeeded  to 

lift  the  1,240  pound  CPU  bh  its  side  ahd  Sir        ease    it    dbwn    the  stairs. 

Barely    missing    the    Ibw    Ceiling    it    eventuaxiy    found    its    hbme    in  bur 

basement. 

The  Pairieigh  Dickinsbn  University  Recruitment  and  Admissions  System  runs 

ERIC 


408 


on  a  refurbished  Hewlett  Packard  series  3000  model  48,  better  kiibwh  as  a 
System  48.  bur  System  48  contains  3  megabytes  (MB)  of  malli  memory, 
allowing  for  rapid  report  generation  via  use  of  a  technique  known  as  disc 
caching.  This  feature  loads  the  most  often  used  files  into  main  memory 
thereby  cutting  down  on  input/output  time  needed  to  read  disc  baied  files. 

Disc  space  is  available  on  four  Model  7925  drives  each  having  a  storage 
capacity  of  120  MB.  Each  drive  has  a  removable  disc  pack.  Our  cbmbihecl 
disc  space,  tbtalllhg  nearly  500  MB,  allows  for  a  considerable  on-line 
student    admissions    system  spread  but  ambhg  37  master^  detail  and  automatic 


The  Student  Admissions  Module  (SftM)  is  comprised  of  three  databases,  two 
of  which  are  fully  backed  up  every  day  using  magnetic  tape  and  a  1600  BPI 
tape  drive,  in  addition,  the  drive  is  used  fbr  the  Ibadihg  bf  tapes 
received  from  agencies  such  as  the  Educational  Testing  Service.  Student 
test  and  bibgraphical  information  Is  read  from  tape  and  is  updated  to  our 
dti-liiie  system.  Student  Search  Tapes  may  also  be  dbwhlbaded  into  bur 
student  search  database. 

The  remainder  bf  bur  hardware  Inventory  includes  a  400  iine-per-minute 
system  printer  used  for  all  of  bur  report  printing.  Oh  each  campus  there 
is  a  200  character-per-second  printer  for  that  report  that  just  caii't  wait 
overnight.  ftll  of  our  letter-writing  is  done  on  two  7  page-per-minute 
laser jet  printers.  Currently »  plans  are  being  made  to  upgrade  these 
printers  to  accominodate  the  growing  need  for  different  types  arid  greater 
quantities  of  personalized  correspondence. 

The  HP  communic4ir^8  with  the  other  campuses  using  Paradyne  9600  baud 
modems  and  HP  multiplexers.  These  enable  us  to  use  one  telephone  line  per 
fbur  terminals  with  no  noticeable  decrease  in  transmission  speed. 
Terminal  iiivehtbry  at  the  present  stands  at  15^  utilizing  the  slim-design 
RP2392A  and  HPlSOli  CRT  equipment. 


One  sub-system  of  the  HP  3600  we  plan  to  begin  tising  is  Remote  Job  Entry 
(RJB),  which  enables  the  System  48  to  emulate  ah  IBM  3780  Rembte  Wbrk 


datasets. 
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station.  A  stuaeht  record,  bnci  created  for  adinlislbhs  or  ribrultiieiit 
purpbiBes  iust  then  be  transferred  to  th^  Infonsatlon    System  (sis) 

on  the  IBM  in  order  for  a  reglBtration  and  buria^ial  record  to  be 
created.  The  reverse  is  also  true.  A  student  record  created  on  the  SIS 
must  be  transferred  from  the  IBM  b^6k  to  the  HP.  This  would  occur  in  the 
case  of  a  direct  admit;  a  student  who  wishes  iB  apply  and  register  Oh  the 
spot.  currently  ta^s  are  jised  to  exchange  data  from  the  HP  to  the  IBM 
only,  once  the  reverse  cycle  software  is  completed  and  the  RJE  Is  fully 
operational,  the  HP  and  the  IBM  will  be  constantly  u^aring  each  other. 


Additional  features  of  the  HP  System  48  include  the  ability  ib  haSdle  up 
to  152  users,  our  service  contract  ensures  a  4  hour  hardware  and  a  1  hbu^ 
software  problem  response  time.  Our  preventive  support  feature  allows  the 
CPU  to  diagnose  itself  for  potential  hardware  probleSi,  and  then  calls  the 
report  in  to  the  HP  Resp5nse  Center  in  Atlanta.  All  in  all,  the  Syitei  48 
is  a  very  user-friendly  system  that  can  assure  users  of  virtually 
trouble-free  operation. 


installation  of  the  Undergraduate  AdaissionB  Component 

The  Student  Admissions  Mbduie  (SAM)  installed  at  FDD  is  a  itaSd-alone 
component  of  the  Integrated  Records  Infb^Sition  System  (IRls).  As  such, 
it  may  serve  as  the  front  end  cbmpbnert  of  a  fully  integrated  IRIS 
installatibh,  beginning  with  admissions  and  running  through  to  financial 
aid,  registration,  student  rebo^ds ,  academic  advising,  housing,  Student 
affairs  and  culininating  with  alumni  and  development.  Or,  as  FDU 
demonstrates,  SAM  may  function  Oh  a  stand  ilbSe  b^sis  with  batch 
interfaces  to  the  existing  SiS  Resident  on  the  Dhivereity's  IBM  4381. 

SAM  was  designed  to  handle  complete  admission  processing,  with  heavy 
emphasis  on  the  «Sique  marketing  needs  of  hlgh«  idudation.  While  most 
admission  syitems  are  built  around  application  processing  and  tracking, 
very  few  support  every  aspect  of  admissions'  marketing,  from  direct  mail 
contacts  with  students  during  the  sbphbmore  br  juHlbir  yea^  of  high  school 
right  through  to  brientatlon  and  initial  registration  at  thi  institution. 
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SAH  bulldi  a  single  record  for  each  prospective  stuaeht  aha^  once 
application  materials  arrive,  that  record  Is  expanded  as  the  student  moves 
closer  to  registration.  Data  Is  never  rekeyed  and  admissions  may  segment 
its  prospects  and  applicants  Into  an  unlimited  number  of  unique 
groupings.  SAM  treats  each  user-defined  group  as  unique  and  FDU  has  the 
ability  to  construct  completely  different  processes  and  coSiunications  for 
freshmen^  transfer  students ,  graduate  students  and  any  other  market 
segment  it  cares  to  approach; 

SAM  is  built  around  four  interiocklng  parts: 


BOX  -  stores  all  name  and  address  data;  in  addition,  BOX  Includes 
full  letter  geheratibh  capabilities  without  the  need  for 
downloading  to  micros  or  engaging  in  mail  merge  fuhctlbhs. 

STS  -  stores  all  data  off  tapes  received  from  testing  agencies 
(ATP,  ACT,  GMAT,  GRE,  SSS^  etc.). 

SAM  -  stores  ail  data  pertaining  to  prospects,  applicants  and 
admitted  students. 

OCX  -  controls  all  of  the  data  values  used  throughout    the  system; 
specially  formatted  screens  permit  users  to  define  and  modify 
virtually    everything    in    the    system,     from  major  codes  to  screen 
formats  without  having  to  alter  source  code. 

Every  pbrtlbh  of  the  data  base  Is  accessible  from  a  powerful^  easy-to-use 
report  writer,  which  may  be  used  for  printed  reports  and  analyses.  In 
addltloh^  the  report  writer  may  call  the  letter  generating  capabilities  of 
BOX,  thereby  permitting  users  to  initiate  very  personal  correspondence 
with  any  group  of  prospective  students  and/or  applicants. 

As  mehtlohed  earlier^  data  is  never  rekeyed.  All  data  codes  are  stored  in 
user-defined  tables  within  the  tjex.  These  tables  control  each  stage  of 
the  marketing  process  Iqr  interactively  automatically  prompting 
correspondence,  reminders,  reports,  summary  comparative  data  and 
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permissibie  changes  to  ihaivlduai  records. 

inere  are  also  several  typei  of  data  screiSi  de^ndlng  Oh  the  Ihformatiori 
being  accessed.  There  is  an  Inquiry  screen,  five  different  applicant 
screens,  a  biographic  screen  and  a  letter  screen  to  show  the  history  of 
mailings.  These  screens  are  designed  to  follow  InforinatiOh  gathered  fr5S 
our  application  for  ease  in  data  entry. 

A  student's  progress  within  the  System  is  logged  by  changes  in  a  Student's 
statui.  For  example,  when  a  student  is  enticed  as  an  inquiry,  the 
student's  status  is  -1Q«,  once  an  application  is  received  the  status 
changes  to  -AP-;  and  is  continuously  updated  through  the  status  of  -RG- 
for  registered. 

once  a  file  is  complete  and  a  student's  application  ii  Seady  for  review, 
the  system  has  an  auto  admit  routine  which  takes  over.  Baiid  upon 
predetermined  criteria  programmed  into  the  software,  when  a  student 'i 
ranlc^  SAT  scores,  etc.  are  entered,  the  student's  status  will 
automatically  change  and  inform  us  whether  the  student  is  iligible  for 
admission  or  needs  to  be  referred  to  a  committee  for  further 
consideration.  This  is  a  Unique  feature  bf  the  software  which  was 
Impleinented  to  expedite  the  review  of  hoh-marginal  cahdldatii. 

Staff  training  required  that  everyoni  get  a5^ainted  with  new  hardware  ai 
well  as  hew  software.  In  order  to  make  this  transition  as  simple  as 
possible,  the  coding  of  information  was  kept  the  same  as  that  currently 
being  used  on  our  IBM  BtUdent  file.  After  a  general  ihtroductioh  i6  the 
concept  behind  the  SRN  software,  a  hands  bh  training  period  began  with 
everyone  required  to  spend  tiSe  inputting  infonnatibn  on  itidents  already 
accepted.  As  of  the  spring  1987  iemester,  we  have  made  the  total 
transition  of  data  entry  on  all  inquiries  foi  undergraduate  and  graduate; 
and  the  application  processing  for  full-time  and  part-time  students. 

With  the  adoption  of  our  own  computiS  syitem,  came  the  capability  to 
access  and  suimarize  data  on  Our  applicants  Stored  in  the  data  base.  The 
concept  behind  reporting  has  4  steps s 
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1.  The  user  seiecti  the  criteria  pool  and  report  format i  For 
example,  information  can  be  suminarizea  on    academics,  advertising^ 
test  totals^  geographies,  college  and  majors. 

2.  The  general  interface  program  determines  the  optimum  path  for 
data  retrieval. 


3.  The  general  abstract  prepares  a  sort  file  for  just  the  pool 
of  people  requested  in  the  reports. 

4.  The  format  program  produces  the  desired  printed  report  or 
several  reports  containing  different  summary  data  on  the  same 
pool  of  students; 

ft  final  component  of  SAH  is  the  Online  Totals  Display  or  TAD.  TAD 
displays  to  the  terminal  screen,  summary  history  and  comparative  data 
relative  to  a  specific  semester,  student  pdpulatibh,  etc.  This 
information  can  be  stored  oh  a  monthly *  weekly  or  daily  basis. 

Conclusion 


In  reviewing  our  Selection,  (See  System  Profile  on  page  9)  we  feel  that 
our  decision  was  one  well  made.  Since  the  ihstallatibh  and  Implementation 
of  the  Hewlett-Packard  equipment  and  the  SRN  software,  we  have  been  able 
to  accomplish  even  more  than  we  had  anticipated-  In  addition  to 
processing  applications  for  undergraduate  and  graduate  admissions  and 
tracking  inquiries  through  admissions  and  registration  -  we  are  able  to 
generate  a  number  of  sophisticated  reports;  moit  notably,  bur  hew 
advertising  reports  which  help  tb  measure  the  effectiveness  of  the  various 
forms  of  advertising  in  which  we  engage. 
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iB^SELECTIpN 


#AIRLEIGH  DICKINSON  UNIVERSXTO^ 
RECRDITMENT  ahUr  ADMISSIONS  SYSTEM 


Hardware 


Software 


VS  85  -  2  MB  main  memory; 
64  users  (maxiihaih) ;  field  up- 
gradeabie  to  VS  100 


Clifton  Compotei 


-  prospect/ 


admissions  system  to  be  developed  for 
FDD  needs;  current  software  was  for 
use  in  proprietory  school  environment 


JBM  System  36  -  i.75  MB  main 
memory;  45  devices  (maximum) 


College  and  bnXT 


Administrative 


Software  System  developed^^^or 
Chagt>lain  College  ^  integrated  mod-- 
ular  design  system  supporting  both 
academic  and  administrative 
functions;  most  f mictions  stand 
alone 


HP  3000  -  3  MB  main  memory; 
152  users  (maximtm);  upgrade- 
able  to  other  models  within  the 
3000  family;  refurbished 


(IRIS)  of  Softwarei^wesearch  Kbrthweat 
(SRK)  -  Student  Admissions  Module 
(SAM)  Is  a  stand-alone  component  of 
IRIS  idiich  tracJcs  students  from  the 
point  of  Inquiry  through  registration 
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PROFITS  OP  TEE 
FftTRLEIGH  DICKINSON  UNr/ERSITY 
Ar)MISSI0NS  INFORMATION  SYSTEM 

Hardvare 

HP  3000  Series  48  ? refurbished)  with  3MB  of  main  memory,  430  MB  of  disc 
storage,  1600  BPI  xnaghetic  tape  drive,  two  laser  printers,  one  400  EPM 
syetem  printer,  two  160  CPS  letter  quality  printers,  three  200  CPS 
printers^  one  PC,  and  15  terminals; 


Softwa^ 

Remote  Job  Entry,  Cbbbl  II  Compiler,  HP  Word 

Student  Admissions  Module  (SAM)  ~  designed  to  support  ail  the  functions  of 
ah  admissions  operation  ranging  from  pre-ihquiry  marketing  activities  to 
pbst-admiisibhs  follbw-up.  SAM  is  built  around  a  multifaceted  data  base 
that  is  linked  to: 


1)  user  defined  OCX  (Universal  Code  Extension)  tables 

2)  flexible^  easy-tb-tise  data  entry  screens 

3)  a  powerful  report  generator 

4)  an  interactive  letter  writer 

SAM'S  data  base  is  comprised  of  six  files: 

1)  Prospect/Applicant  Pile:  Ah  individual  master  record  is  built 
for  each  prospective  student  with  only  essential  data  entered 
at  the  inquiry  stage.  When  the  student  applies  to  FDU  this 
Bame  record  esepahds  to  retain  the  data  necessary  to  make  an 
admissions  decision.  As  students  progress  from  one  stage  to 
another^  their  statuses  change,  allowing  for  the  control, 
sorting  arid  definition  of  multiple  populations. 

2)  Name  Search  Pile:    A  kSAM  (Keyed  Sequential  Access  Method) 
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file  alldwlhf  qiiick  Identification  of  students  in  thi  diti 
base  through  a  n&me  search  methodoibgy; 

3)  STS  Pile:  The  Student  Tape  System  data  base  itSres  student 
infonnation  from  the  following  ta^s  -  Student  Search,  SftT, 
ACT,  ATP,  GMftT,  GRE,  GMSSS  and  NJ  Diitinguishea  Scholars. 


4)  ETS  school  -^de  File:  stores  the  ID  numbers,  SaSes  and 
addresses  of  all  high  schools,  colligis  and  universities  in 
the  OS  as  well  as  many  foreign  ihstitutibhs. 

5)  uex  Pile:  Stores  and  maintains  all  definitions  and  Valuei 
assigned  to  data  elements  in  SAM. 

6)  LTG/Letter  Pile:  Contains  letter  text  and  litte«  used  in 
corresponding  With  students,  rarents  and  schools  during  the 
admission  process. 


Special  Features^ 


1}  The  Series  48  may  support  up  to  152  users 

2)  Coinmtmlcatlon  Is  currently  linked  to  5  remote  ibdatlbns 

3)  Future  IBM  2780/3780  emulation 

4)  Teli-iupport  to  HP  Response  Center  IS  fttliSta 

5)  Capable  of  storing  one  million  student  records 

6)  Automatic  admit  function  on  SftM  software 
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HSFILE  OF  TTE  _ 
416  FAIRUIGH  blCKIN«)N  (Mi^llTY 

AOMISSIONS  lirdRMAtidN  SYSTEM 


W»  3666  series  48  (nif urblshed)  with  3  W  of  main  memory,  480  H5  of  disc  storage^  1600  BPi  iiiog not jc  tape  driven 
two  laser  printers,  brie  4C»  LPH  system  printer,  two  160  CPS  letter  quality  printers,  three  200  CPS  printers, 
brie  PC,  arid  \5  terminals. 


Software 

Remote  Job  Entry,  Cbbdl  11  Compiler,  HP  ibrd 

Student  AcSnlsslbris  Module  (SAW)  -  designed  to  support  al[  the  fu  ctlons  of  an  admissions  operation  ranging  frtSB 
pre-lriqulry  marketing  activities  to  pbst-adm 1 ss I bns  fbl low-op.    SAM  Is  bollt  around  a  multlfaclted  data  base 
that  Is  linked  to: 

U  user  defined  tCX  (Universal  Code  Extension)  tables 

2)  flexible,  easy-to-use  data  entry  screeris 

3)  a  powerful  rwport  generator 

4)  ah  Iriferectlve  letter  writer 

SAM'S  data  base  Is  comprised  of  six  files: 

Irid  I  vidua!  master  recbrd  Is  built  for  each  prospect  I  ve  student  w  I  th^  b^ 
essential  data  entered  at  the  Iriqulry  stage.    When  the  student  appl  ies  fo  FPU  this  same  re^rd  expands 
tb  retain  the  data  riecessary  to  make  an  adni^sslbhs  declsfcn^    As  students  progress  from  one  stage  to 
aribther,  their  statuses  change^  allowing  for  the  control,  sortf.ig  and  definition  of  multiple  pc^ulatlbris. 

2)  Name  Search  FJie:    AKSAM  (Keyed  Sequential  Acress  Method)  file  allbwing  quick  I  dent  I  f  I  cat  Ion  of 
students  In  the  data  base  through  a  name  search  methbdblbgy. 

3)  STS  File:    The  Student         System  data  base  stores  student  I nfomaf ton  from  the  following  tapes  - 
Student  Search,  GWT*  ACT^  AfP,  GMAT,  i5R£,  GMASS  and  Hi  Dlstlngalshed  Scholars. 

EIS  School  Code  File:    Stores  the  lb  numbers,  nsnes  and  addresses  bf  all  high  schbbis,  cbl  leges  and 
onj varsities  In  the  US  as  well  as  many  fbreigh  Iristltutloris. 

5)  UCX  File:    Stores  arid  maintains  all  definitions  and  values  assigned  to  data  elements  In  SAM. 

6)  LTG/Letter  File:    Contains Jet-^r  text  and  letters  used  In  corre^ondlng  with  students,  parents  and 
schools  during  the  admission  process. 

Special  Featores 

1)  The  Series  48  may  support  up  to  152  users 

2)  QSimurilcatlbri  Is  currently  linked  tb  5  remote  locations 

3)  Future  IBR  2780/5780  emu I at I bo  

4)  Telei--suppbrt  to  HP  Re^nse  Center  In  Atlanta 

5)  Capable  of  storing  one  million  student  records 

6)  Automatic  admit  function  on  S^  software 

Fbr  addltlbrial  Irifbrmatlori: 

Michael  Fw_  Patricia  Hassett  Ciei  la  Leboscb  Ruth  Spitz 

ViP._for_Mktg./SRN,  Inc;  Asst.  V. P.  for  Enrol  1  merit  Mgt.       Asst*  Systems  fi^r.  Univ.  Admlssrbns  Mgr. 

206-567-5194  201-692-9735  201^60-5229  201^60-5293 
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Track  VI 

Mieroeomputer  Issues  and  ^^plieaticms 

The  growth  of  imcrocomputers  bh  oiir  CMnptises  has  raised  issues,  solved  latent 
computer  ne«is.  and  changed  our^n^utlng  jtolosophles.  Papers  in  this  track  dlseu^ 
tnlcro  policies,  problems,  and  aqjeilences.  and  anatyze  solutions  to  the  Inte&attoh  of 
the  micro  as  an  effective  partner  with  other  computing  fesouites. 
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THE  ACQUISITION  AND  USE  OF 
MICROCOMPUTERS  ON 
COLLEGE  CAMPUSES 


December,  J986 


Gary  Devine 
Wayne  Donaid 
1 :  Jim  Vanderpbbl 
Michael  Zastrocky 

NCIIElViS  Managetnerit  Services,  Inc: 
Bduldcfi  Colorado 
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Abstract 

Eong  before  the  advent  of  the  computef  ag5,  thbmas  Carlyle  observed  "Nothing  Is  more  terrible 
than  activity  without  insight."  How  relevant  his  words  remain  today. 

As  the  race  to  'computerize"  the  mtion's  campuses  contiriues,  the  risks  and  rewards  of  such  en- 
d^vbrs  lobra  increasih^y  larger.  Ilie  chairman  of  one  computer  sciences  department  aptly  catches 
the  paradox  in  noting  that  His  school  "wants  to  be  out  in  fmntin  undcfstandiiig  what  the  personal 
computer  means  for  scholarship  (but)  we're  excited  and  scared  to  death  at  the  same  time." 

l^eJm]x)mnGe  of  alleviating  unnecessary  fears  while  idchtirylng  genuine  issues  cannot  be  Under- 
estimated in  establishing  viable  administrative  policies. 

^SSwIScS^^*^.'^^?^  Center  for  Higher  Education  MiSaicScHt  Systems 

(NCUhMS)  and  its  subsidiary,  NCI lEMS  Management  Services,  Inc.  (NMSI)  have  helped  dozens 
of  colleges  and  universities  assess  thejr  current  academic  and  administrative  computing  plans,  and 
devejqp  appropnate  strategies  for  the  future.  Althou^  different  institutions^  have  different  com- 
putmg  nwds  Md^^uirements,  eveiy  institution  is  be^nning  to  have  a  common  problem:  What 
to  do  about  the  microcomputer  explosion  on  canipus? 

ITiis  paper  examines  the  results  of  a  NMSI  survey  to  30  major  collets  and  universities  on  the 
strategies  and  pbUeies^^ adopted  for  the  acquisition  Md  use  of  micrbcbmputers  bn  campus  Insights 
which  were  gathered  from  the  survey  wilt  be  presented  in  the  folldwing  sectibris:  Pace-Setters  and 
Influencers;  Factors  Aflecting  The  Acquisition  and  Use  of  Microccxrapujcfs;  Acquisition  Pblicies 
Proccdures,^d  Arran^ments;  Measures  of  Adequacy;  and  Effects  on  the  Infrastructure.  The 
paper  condudes  with^^  a  ^irnima^  cbrrmerits  regarding  the  survey.  Either  author  may  be 

contacted  for  more  information  about  the  survey. 


Sp^d^^  to  be  give  to  Dr.  Jana  Matthews,  for  th'3  many  hours  of  work  she  pro- 

vided m  prcpanng  for  this  activity,  and  working  with  the  interviewers  to  prepare  a  report. 
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tntroiueiioh 

IWsJtudy  fegaa  in  November,  1984,  wfcn  Dt.  Jana  Matthews,  then  President  of  NMSI,  Set  ^vith 
yr.  yjnod  Chachra,  then  a  Senior  Program  eonsultant,  to^scuss  the  Wbrkstation  Strategy  Study 
It  was  dKida^^  most  fcasii)le  strategy  was  to  select  a  5et  of  institutions,  send  Ihe 
qucstiormaire/mtewiew  guide, to  the  President  of  each  institution  In  the  ^ple,  and  ask  him/her 
^  appomt^a  designee^to^  respond^ via  a, teli^jhone  interview.  Gary  f5evine,  Wayne  Donald,  Jim 
Vandeipool,  and  Michael  ^rocky  were  selected  to  conduct  to  phone  interviews;  and  assist  in 
preparing  the  final  report.  They  also  suggested  several  additional  types  of  infomation  that  could 
be  collected  during  the  interviews. 

The  Respdhdehi 

NMSI  clK>se  to  contact  Prrsidents  directly,  thereby  eUciting  their  tacit  support  for  the  study.  It 
ms  felt  theywouy  appomt  the  most  appropriate  ^rson  on  campus  to  respond  to  the  questions 
beuig  popd  through  the  jnttrvjew._  Jt  was  dso  reasoned  the  designated  person  would  respond  futty 
tution  ^  President  Had  appointed  him/her  to  respond  on  behalf  of  the  insii- 

.Presidents'  office  to  ascertain  the  name  and  telephone  number  of  the  person 
de  ignated_to_be  imerviewed.  In  all  ca^Mhe^rsbn  being  interviewed  had  studied  the  qu^ion- 
natfe,  and  had joUected  some  of  the  required  data  ahead  of  time.  Those  interviewed  were  prepared 
anipart^ipat^wiUingly  ih  the  interview  process.  It  is  felt  they  gave  the  best  information  and  es- 
tmiates  they  could  provide. 

The  Instrument 

A  revisal  instrument  was  field  tested  at  five  mstitutions.^  after  some  minor  modifications  SaBcd 
to  all_  Presidents:  of  the  uistitutions  that  were  included  in  tht  sample.  It  was  a  difficult  set  of 
questions  for  people  to  answer,  but  the  institutions  responded  to  the  interview  because  they  felt  the 
issues  were  important  ones,  and  because  they  felt  it  was  important  to  share  and  find  out  what  other 
Institutions  are  doing. 

The  instrument  i^ngth^  and  therefore  importatrt  that  desi^ated  nersons  had  to 

interview  guide  ahead  of  time.  The  instniment  was  broken  into  four  major  area: 

•  Institutional  Profile 

•  Current  Profile  of  Workstations  oh  C^ampus 

•  Concrete  Plans  for  Next  Year 

•  Future  Computirig  Plans  -  1989-1990 


Q  Introductteii 
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Pace-Setters  and  Ihfluencers 
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The  impact  of  the  meAa  on  a^^  of  life  is  readily  appaSnt.  Glaring  headlines  and  blarin? 

telev,,,on  and  radio  n^rts  prodaini  the  day^s  'saints' and  'sinned.'  the  Ws' aSlThe  S 
n"""'  mshtutteis  of  W^er  «lucation  have  not  b^n  immune  to  thepow^ S^he 
media,,One  arena  m  hi^Jer  education  that  has  been  heavUy  influenced  by  the  meaiairShSti« 
The  prestige  »d  image  of  an  jhsUtution  is  often  carried  to  tte  fleld  of  play  A  newlSna  SsE 
^il^  r  "  *'r^  ^=¥^°!^-  In^tituUon*  recently  have  b«^L  Ide^TS  Sin^T 
SiSS,  ^J^T^*^  ^^'^^^^^^  '^8h-tech  pro^s  on  campus.  majofdoSfiohi 

CftKSS^  Tl,^  -  andexperti«,and  miciocbmputer.  -going  to  coHege'  hive  bS,  S 

m  the  media.  This  coverage  is  having  an  impact  on  the  image  and  prestige  of  soSe  institutions. 

^?fi^  S""***^  ^'^^  ^  *°  T^ly  be  thepa«;-sette«  in  technology  in  higher  education'' 
Do  Ihey  mfluMcc  decisjon  making  at  other institutbns?  Is  there  a  sort  of  '^r  pres^' b^ing 
m  the  acquisiuonzand  use  of  woricstations  in  education?  Are  insUtu^nfVrying  to^Si 

^Sy°i£^Sput^°"  '^'^  -  ^  ^  ^^^^ 

h^J^  indicate  that  there  are  a^goup  of  institutions  who  a  re  perceived  to  be  pace-setters 
»^d  a?  tS'^^ryStSS^  ^'^^^  ^  ^ 

Pace-Setters 

Responses  to  several  questions  in  the  survey  indicate  that  while  some  names  freauentlv  surface 
.T^dmgjfls^tutions  -  these  jleader^'xeem^to  wield  little  day  to  da^SflJ^S  ovfoTher  S^UoS 
t^af  ^  '^'^  of  Jorksta^Uons  on  campm  ifSereSg 

teiSS^th^H^tR?'^  -keeping  up  with  the  other|=bple  in  S?nSS- 

SSr^th^r^S  Si  »°  ^"'^^t^  f '^.P^-f  tf"^  severs  instiuSfens  were  quick  fo 

Sn^^i^  ^^.u^'*'^  P^?^..^"^*^''  '^"'8  institutions.  Respondents  appear  to  be 
n^^^nT?  T"'^  ''^        P^"  ^^^^^  *thJ«tJ*=  conferSces.  thef  ^on.  o? 

fetj^tJi"'  misSon)  than  by  the  schools  who  get  pubKcity  lid  do- 

nauons  for  leadmg-edge  projects  arid  propams.  u  i  y  «iu  uu 

The  top  five  vote  Rivers  list^  in  resjxjnse  taihe  question  'Name  the  top  three  iistitutions  which 
you  consider  leaders  m  acquisition  and  use  of  WKS  on  campus,'  are  listed  betew 

Number  of  Responses 

Carnegie- Mellon  ox 

MiT  g 

Btotoi  Iq 

Stanford  Iq 

Dartmouth  ^ 

'"^  dir«Aipns  at  your  institutidh  influenced  by  what  other 

P«»^Scttm  and  InfluciiGera  i  i  ;^ 
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Institution 

Carnegie- Mellon 
MIT 
Stanford 

University  of  Wiscbrisih 
Brown 

The  rcst^of  the  responds  tncloded  general  and  specL^c  references  to  peers  and  a  host  of  schools  frbiti 
the  athletic  conferences  of  the  reporting  institutions. 

Survey  results  indicate  that  many  of  the  institutibhs  who  aire  perceived  by  their  peers  to  Be  leaders 
Ln  the  aucquisittdn  of  wpilcstatibhs,  are  nbt  cbhsiderai  by  these  same  people  to  exert  mfluence  on 
their  ^wn  institutions.  F^^  Camepe-Mellbn  is  perceived  to  be  a  Header*  by  23  re- 

spondents, it  is  pen^jvcd  to  e  samt  ^ItitUtibns.  Alsb,  the  clear 

ixiajority  otrespondents  listed  at  least:  one  institution  from  within  their  owl  atWe^  conference, 
their  bwn  financial  arena  or  local  regibn  as  ah  institution  v^ch  inJluenccs  Uieir  'computing  di- 
rectibrs/This  tends  to  imply  that  while  national  reputation  may  fiifluehcc  whether  or  not  an  in- 
stilutiqn  has  a_name  as  a  high-tech  leader,  actual  operating  influence  is  greater  among  those 
institutions  deemed  to  be  'peers.* 

Intluential  Factors 

Respondents  were  askj^^  tb  list  'factbrs  ehcburagihg  or  accelerating  acquisitions:  Intemsd  and  Ex- 
t^f^al^       -  pecf-prcssUre,  brie-ups-marishipi  or  neighbors  as  ihtemal  factors  eh- 

coutapng  acgmsitiqns,^  marketing  strategiesi  national  trendsi 

other  institutions  or  public  relations  as  external  factoid  encoui^^g  acquisitibris. 

A  similar  question  asked  re^ndents  to  ''rate  external  facton  4hm  are  1^^  tb 
acquire  WKS'  for  1985-86  md  5  yean  from  how.  The  clear  majority  (28  of  30  for  _1985-8d  and ^5 
of  30  fbr  5  years  from  now)  rated  peer  group  pressure  as  a  [x>sitive  or  a  ve^^  positive  influence. 
Whajt  m^  te  even  n^  is  that  bver  1/3  bf  the  institutions  ratal  'p^  group  pressure* 

as  a  more  tx)Mtive  inll^^  ''availabiUty  of ^^^^^  over  the  next  5  years,  more 

than  l/4_  considered  'peer  group  pressure*  to  be  more  influential  than  "availabiLty  of  funds.'  Iri  the 
wmc  vein  about  1/4  consider^  'peer  group  pressure*  more  influentiai  than  'deals*  with  vendors 
for  1985-86. 


Number  of  Responses 

3 
3 
3 
3 
2 


Summary 

There  are  several  institutions  who  have  built  strong  reputaUqns^as  i^ders  in  teclmojo^^^ 
everi  it  seems  that  many  bf  the  institutions  surveySl  are  more  con^med  w^ith  their  peera  and  feel 
rndre  pressure  from  their  *ncighbbra*  than  frbih  the  leaders  when  thalung  decisions.  Alsb,ihe  abffity 
to  Jure  key  jiif  r^fiml  ftotti  the  leaders  seems  tb  be  important  and  enhances  the  image  of  the  insti- 
^P^**^*^  ^^^P?F^!?^lJt^  with  parity  ambngst  the  cbmpeti- 

tibh  and  the  real  measure  of  dfectiveness  of  thejpoliciesand  d^sions  made  may  \yt  decided  by  the 
numbers  and  quality  of  the  sttidents  who  show  up  in  the  fall.  Finally,  aithqu^  financid  consider- 
ations are  considered  important  when  making  decisions  on  the  acquisition  of  workstations,  peer 
pressure  may  be  even  more  important. 


Q  Pace-Setters  and  Inlliiencera  ^  « 
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Factors  AfTecting  The  Acquisition  and  Use  of 
Microcoinputers 

Introdiietioii 

banning  a  strategy  to  gain  control  of  the  acquisition  and  use  of  micros  requires  that  the  institution 

•  What  neptive  factors  should  we  Be  aware  of  that  could  hinder  bur  progress? 

*  forts?  ^^^'"^  ^     concentrate  on  to  achieve  the  most  beneficiai  impact  foi  our  ef- 

fS?  SSP"^  T^l  '°"8-'"*  inHuenciSi  f^OB.  and  attempted  to  separate  those 
S  msUtutic^n  from  the  external  factors.  No  sin^e  facto7^ppeat«d  to 

tte  e^d^^;*  f  °^  ^T"^  ^  P"'"' ^"  undeniable  conSn  - 

S^^i  management  commitment  is  the  catalyst  for  any  of  them  to  lead  to  a  sucressfel 

We^w^first  eramine  some  of  the  jiegative  factors,  which  fortunately  are  few.  We  wiH  als5  Ibblc 

Limiting  or  Inhibiting  Faeters 

Not  sutpnaingly,  the  lack  of  funding  was  most  often  cited  as  a  limiting  factor.  As  we  shaU  see 

v«ri^^'«Tv^^"!r?*^^  "  total  solution  to  this  problem.  One 

variation  that  is  particular  to  smaH  schools  is  the  inability  to  establish  quantHy  discount  programs 

ML^^^^^W^^^^  "^^'^  ^  competitive,  C-.I  aiid  be  unnerving  for  a  lot  of  users 

S'iStf^^ i^^'^  '^l"^*'^"^  °«  the  Sarket,  Ind  are  often  fi^t^S 

confused_  by  advisora  w*o  haw  their  profits  in  mind  more  than  Ifie  useis'  needs   Because  tech- 
nology changes  rapidly,  some  are  hesitant  to  make  a  purchase  for  fear  it  will  soon  be  obsolete. 

Evra^thou^ micros  are  becoming  more  commonplaa,  thny  are  still  computcri  and  ^  itiU  a 
[^^S'-Tl?  of  theprobtem  is  felt  io  be  a  l4  of  awareness  of^eSneffis  to  ffie 

^^lar  ndividual,  and  part  is  attributed  simply  to  the  fear  of  failing  at  something  H^w  ^d^! 

*?'^"S!jV'*^  discussions  of  many  positive  fSd5rs  often  led 

Stsin?  ^^S"  °f        woddworic  without  ,,roper  evid^^of  -mana^menT^,^ 

oo^Tte«  thS  *^iv  'iT^S^^^.     ^  "^"^  ^  -Playtoys',  or  at  left  not 
byjnanagsment  to  keep  microcomputers  ^ot,  which  they  don't.  They  get  BouiSt  anvwav  but 
DoSr  ''^^^^^^^^r^^f^g^,  ^ways  la  Jed'L  SytKng^^'coml 

to  lose  oontix}]  of  microcomputer  acquisition  and  use. 
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Encouraging  or  Accelerating  Factora 

E^^ing  Dmud:^^  ttibst  part,  this  is  the  least  of  the  institution's  proBlems.  Because  of  a 

great  deal  ortne^  exposure,  and  of  friends  or  cblleagyes  who  arc  productive  with 

microcomputers,  there  is  a  lot  of  peer  pressure^  and  a  general  feeling  thai  this  is  something  everyone 
really  should  dp.  Many  people  are  at  least  vaguely  aware  of  what  sorts  of  things  a  micrbcbiriputer 
does  and  how  it  can  b^efit  them,  and  feel  that  not  getting  started  using  one  will  cause  them  to  fall 
behind  in  their  profession. 

IViinagemmt  C(^^  micros  in  long  range  computing  plan  and  bud^t  seems 

to  be  the  sin^c  step  to  diow  that  management  really  is  committed  tb  microcomputers  as  a  com- 
puting resource,  especi^  where  computbg  funds^  are  redirected  to  this  new  resource.  If  they  are 
addressed  in  a  separate  plan,  there  is  the  impression  feeling  that  they  are  not  considered  to  be  'real* 
computers,  and  nin  a  pdbr  second  tb  those  that  are. 

Espedally  important  is  the  comrhitnieht  of  special  st^  to  do  microcomputer  support  exclusively. 
Some  institutions  have  hired  in  staff  who  arc  already  familiar  with  such  a  support  operation. 

Streamlined  purchasing  prbc^ures  are  s^n  as  ehooura^meht  td  acquire  and  use  micros.  Central 
appro\^  by jupi^n^  Mm M  not  seeii  as  inhibiting  if  the  rest  of  the  steps  aitJ  simple  md  direct. 
Many  of  the  rertrictbe  pro^  created  for  far  more  expensive  computers,  with 

nothing  hcv,-  being  done  with  the  advent  of  newer,  less  expensive  equipment. 

EstabUshing  agreements  wtk  a  small  number  bf  vendors  for  a  standardized  set  of  products  reduces 
ite  fear  associated  with  a  vwcte-open  in^^  degree  of  coiifrdence  in  the  products 

selected.  Again,  if  management  shows  enc^urapng^sjgns^  then  users  are  mbre  likely  tb  invest  the 
time  and  mbhey  necessary  to  start  using  a  micrbcomputer. 

Fuitiiiffg  As^slMce:  yblum  discbunt  prb^^s  bf  some  sbrt^ercjhejrnost  pq 
monetary  support.  Establishiiig  campus  micro /store'  or  a  buying  arraigement  with  the  bookstore 
cam  often  chaiuieljte  vpli^  sufficiently  tb  take  advantage  of  vendbj^'  volume  discounts.  Jf  an 
operation  in  the  bookstore  is^choseti,  prices  are  usually  somewhat  hi{^er,  and  the  emphasis  on 
idehtilyihg  user  n^s  less  than  that  found  with  sp&M  support  staff  consultants.  Fbr  schbbls  that 
are  too  small  to  generate  the  volume  required  by  most  vendor  discount  prog^s,  the  buyingjCGn- 
roryum  caJi  provide  the  answer.  Small  state  institutions  can  look  to  share  in  the  arrangements 
made  by  their  state  government  agencies. 

Addition^  money  was  cited  as  being  beneficial  only  if  it  is  acOTmpsuued  by  increased  support  from 
managerncnt.  Gos^^  the  institutibh  is  seen  as  more  efl&tive,  the  rationale  being  that  the 

mdividual's  investment  will  be  cause  for  a  greater  persdnai  cbmmitment. 

LaSly,  one  should  not  forget  that  the  prices  bf  micfbs  arid  their  related  devices  are  continually  de- 


Skills  Bevdopmcnt  /Odlreacli:  Beyond  making  anangefflents  that  facilitate  acquisition,  the  insti- 
tutibh has  to  follow  throu^  with  encouragng  the  riiqrt  productive  use  bf  the  equipment  and 
sdftwai^.  Some  su^st^  starting  with  introductory  seminars  that  discuss  the  benefits  of  micfd 
appUcatiqns,  Md  inclu^^  on'  dembSi  to  ensure  awareness  of  possible  benefits,  and  overcome 

the^fear  of  failure.  -Q>ntinu^  includes  seminars  for  installed  products,  especially  for 

bepnners.  A  newsletter  keeps  urens  inibnned  of  successes  bf  their  peers,  and  offer  valuable  educa- 
tion throu^  'tips  and  tricks'  items. 

Support  rtS'  tranal  to  idwtify  and  J>rdduct8  later  make  a  valuable  contribution  by 

leading  ne^users  dBrectly  to  jprqductivc  efforts.  After  havLng  gotten  them  started  and  trained,  the 
support  staff,  knowledgeable  in  a  small  ntmiber  of  products,  can  offer  *hbtline'  support,  arid  keep 
the  Users  operating  through  day-  to-day  crises. 

As  users  becbrrie  ihbre  luiept,  they  xn^  develop  appfic^ons  th^  wotdd  bt  usable  by  their  col- 
leagues, arid  they  should  be  mcouragi^  to  share  theu^woric.  An  offerof  anony^ty  must4>e  made, 
however,  to  aUbw  the  developo^  tb  avoid  a  pbtetitial  ilbbd  of  support  calls  from  new  users.  Cer- 
tainly, one  of  the  best  ways  to  eiisure  develbpmerit  bf  software  that  will  be  usable  by  othera  in  the 
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Fictors  Causing  CKaiige  in  Paiiem  of  ^eqnisitioii 

ments  would  not  be  made  for  bSrtlTpl^lLT  Likewise,  volume  discount  airan^- 

^ii  fatsSSaS^;"'  ^  "^"^      ""-^  of  applicaUcn,  i, 

Suitiiiiary 

broad  Sedia  exposure  ind  peer  pressure,  buyer  demand  already  exists,  but  the.,  is  also 
computmg  plan  and  bud^.  Awis^ce  isX  need^fi?dSbS^^^^^  long  range 
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Acquisition  Policies^  Procedures^  and  Arrangements 

liitrediietidii 


Not  too  many  y^is  agq^datajprdce|sjng^prdajre  in  a  university  ehviibhaieht  were  basicaHy 
hbrina  proc«3ures.^^  S      jstate  supported  instituting  agencies  for  data  processing 

procuremeht  activities,  but  most  institutions  utilized  their  already  existing  purchasing  procedures 
and  dflices. 

Acceptance  of  the  micrbcdmputer  mtb  Ju^ct  educational  activUies  rattjseimany  j^an^s.^^  ]^ 
workstation  concept  had  a  tremendous  impact  oh  academic,  resear^,  and  administratis  comput- 
irig  from  the  cutset.  CumcUlum  chants  to  incorporate  micrbcdmputers  placed  v^^  d^ands 
on^tfnputing^iesourt^s,  M      institutions  attempted  to  meet  these  demands  by  being  ihe  first 
to  reqmre  students  to  have^ their  use  while  attending  the  institutibn.  In  some 

areas  bf  the  country^  studenls^  workstation.  In  addition, 

Hucrocompuier  laboratbries  were  one  answer  for  jnany^instit^utioiis  in  im^ting  immediate  dem 
Technological  advances  provided  researcliers  with  more  resources  in  thalateratoiy  and  better  op- 
portunities to  cdinpet&fbr  valuable  research  funds.  Adiiiihisiraiive  systems  on  a  standalone  work- 
station reduced  dependence  on  mainframes  and  pro  vided  flexibility  iii  analyzing  and  presenting  aH 
types  of  university  djrta. 

Results  of  this  survey  support  th^^  unpression  that  workstations  have  made  an  impact  on  higher 
education.   TTus  section  e^omiines  ^quisition  and  j)urch^  procedures^  and  arrange- 

ments for  the  participating  institutibns  and  provides  an  insight  into  workstation  trends  in  higher 
education. 


Acquisition  Foficl^  and  Procedures 


The  influx  of  workstations  in  universitirTs  uver  the  past  two  yesrs  is^tounding.  Instit4itions  that 
participated  in  this  sUrvey  prbvide  figures  that  clearly  sup^rt  the  growth  of  workstations  in  the 
t^ucational  KiyifoimOT^^  30  institutibns  interviewed  had  purchased  over  10,009  woflcstations 
in  1984.  What  is  even  more  impressive  is^  the  prd]ected  growth  of  workstations  tb  be  purchased 
by  the  institutions  in  1589.90 115,000,  Pm^e  m^tirtions-projKrta^  at  the 

rate  of  approximately  5^^  per  year;  ^Blic  institutions  projert  a  workstation  approaching 
400%  per  year.  These  figures  and  projectibns  are  orfly  for  woricstations  owned  by 4he  institutions; 
they^^a  not  reflect  workstatibris  purchased  faculty,  staff',  and  students  wjtfi  persond  and/or 
sp^al  funds^  ^IWs^  tyj^  of^w^^  growth  necessitates  the  decision  and  implemehtatibh  of 

purchasing  policies  and  procedures. 

Some  coo^mfU^^  fiinded  workstatibhs  appeal  tb  exiS  in  all  the 

surveyed  imrtitutions,  Mo^  mstkutions  mteivie^  have  some  type  of  centralized  purchasing  pro- 
cedure. Etae  definite  aspect  of  4he  centralized  purehasing  procedures  is  iiivoivemerit  of  cqmputihg 
personnel  in  an  apprbvu  process.  ISe  ^gree  of  involvement  and  iy^  of  persdn(s)  varied  fetweeri 
institutibns  -  Manager  bf  DIfice  Suiomatton^  BSrcctqr^^  computer  storey 

Associate  Prc^bst  for  Computing  ^^ce  Preadenifori^mputing. 

instnim^tid  in  inbst  bf  the  iiistitutiohs  using  decentndizid  procures  in  the  approval  process. 
Few  of  the  institutibns  interviewed  responded  that  cbmputihg^per^hnel  had  n 
prcM:ess  for  ptuehasing  institutionally  funded  workstations.  These  results  indicate  that  insfitutions, 
whether  with  centralized  or  d(x:eritralized  cooidihatibh  of  purchasing,  are  involving  computing 


EKLC 


Acqiiisttibn  Policiesy  Proceduresy  and  Arrangements 


423 


7 


431 


ERIC 


^S^^^  f  ^JP^r'lf^S^'^--  Thi«  jyi*  of  Jmbriitbnng'  By  s^eciaikd  persoDiiel  will  certainly 
^^^rac  M  of^^id^         should  produce  fihahaal  savingsJ^ugh  groper 

^-^^^  ^  ^  ^  -es  of 

iraesf^°n^^^«  'f'°' ?  »  the  procurement  process: 

Sf^^^  o&ai_ncgc«Uate_with  vendors  for  specialjrtate  contracts.  For  the  public  institutions 
SSSSl^^lil^  cbntract^oBSring.  Of  the  public  instUwtionS  with^te 

Sor^fn^.SS'^t'l'^       ^**=*tt^b<^,Pric^5  through  a  urri«rsity  contract  with 
the  vendor.  The  pubic  institutions  with  state  contracts  did  not  specify  whetho-  they  are  'requirwl' 

LitSSl%J^°*^'  Si^t  have  the  fSm  tanegoSlTsepSfi. 

stitutiotJ«on^s._OrUy.dne  private  institution  mter^ewed  hasastate  eontrart  bfreringfahd  that 
was  avadable^ori^^ugh  i  «>n8ortium.  Many  vendor  ^  appSjKhing«ngle  S  iSI 
consortivTOS  for  ^  purchase  arraajements.  This  type  of  v^dor  Sar&nf  cou^Su^  S 
lems  with  those  public  institutions  that  do  have  some  level  of  state  control  and  state  contracts. 

Special  Airanpnients 

for  workstations  are  either  spwial  fuiidiiigiSaigBments  or  qiecial  purchasing 
S^^r  J^f-"^  i^tutKM  responded  positively  to  the  question  of  tuitibns^dfees  ear- 
^mJS  ^^'^-^^^'^''^^^^  one  o?  the  professional  schools  at  S 

f  mstitations  hare  proposals  in  ^ne  stage  or  another  for  tuitions  and  fees 

eamariced  for  such  purposes,  but  each  i^ls  that  it      be  2-3  years  before  any  results  are  lealiS? 

Ato^rato^  aie  extremely  sensitive  ta  carmaiiag  tuitions  and  fees  for  workstations.  The  cost 
of  hi^tr  «lu«tronJS:^mcrea8mg  annuaUy;  oon8e<juentlyi  institutions  rsjuiring  workstation  pur- 
*a«s  are  devdo^  inno^ttveopt^ns  for  financing  sucli  purSiases;  However,  many  institutions 
SiSSfh^t  °»«^Jfi«:^«^.bF  providing  'public  ac«s»'  labs  around  the«iipus.  S 
msUtutions^that  do  n^une  t^^  wiU  continue  to  develop  ilteniatives 

Pi»*«»>ng  ?^»nB^       Eannaiked  tuitions  and  f^s  for  suS  purchasing 
wdl  probably  contmue  to  be  a  rare  sight  and  not  a  viable  alternative. 

On  4he  othCThand,  special  purehasihg  arrangements  c»atiflue  to  increase.  Almost  a  cbrnplrte  iia- 

^^ni^T^^"^^  "^^^  tjye  of  s^..^^ent  with  one  oTSd^^l 
station  ymdon^8t^«aal  anaaipmm^  wiUi  vendors  sdlow  fulL-timeiaculty,  staffi  aiKJ  students 

mt^^w  responses  mi^St^^^ 
^  aU  ^pAstatom  purcha^  with  private  funds  by  faculty  and  students  wiS^pur^ 
chased  through  spaal  institutional  arrangements.    This  high  percentiige  indicates  thS^th^ 

ot^^T^M'^r^^'^^i^'^^  procuremenS  0n1 

SrtjSf^^^^         "r"***"".*^      wiflmgness  of  workstation  vendors  to  work  wiUi  insti- 
tutions of  hi^er  education  for  special  purchasing  {ainngemwits. 

Summary 

L"«Tlf*°         thetremcndous  growth  of  workstations  will  continue  for  the  next  5  years.  This 

^  "°  institution.  Most  institutions  ihterviewa  havtsoSe 
M^I^T^  pittchMingtO_handle  th«r  anticipated  workstation  growth.  Because  of  different 
charactCTBtics,  tte  l)gpe^f  ^tial  putchasmg  varies  fibm  one  institution  to^other.  What  it  bas- 
'^y^^^f^y^^^^^^^^  Pi^  or  group  vm  advise.  overs«.  and/or 

be  responsible  for  workstation  (m  some  cases  it  mi^t  be  all  data  processing)  acquisitions. 

When_^h  a  ccntraltt^  procediSeis  impleinent^,  most  institutions  haVe  foiSd  it^idviable  to 
haw  data  pro«s8mg(normslty  computing  resourecs)  pasonncl^iirtctly  involved.  Thw  involve- 
mcnt  x»uld^ply  be  aft  advisory  role,  but  most  institutions  havt  found  it  importaiit  to  include 
<?™P"J»**f«9??«»_mzthea^  approTOl  process.  Sucli  invo&eSent  is  important  for  several 
'^Pf:       ™9?*^^n^*Jtions,^^^^^^      resources  is  tebwlcdgeable  of  what  woricstations  are 

iti»tit"tion  aflows  too  much  diveniity 
m  woiKstation  vendors,  problems  will  ansc  m  many  areas,  particularly  support.  Therefore,  com- 

Acqnbftidn  Polk^,  Procedures,  iiid  Arririgeiheiito  g 
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pbitng  resotures  involyement  can  provade  some  level  of  ;?tandaixIi^ion  in  woA 
Ahbther  reason  16  include  comptitihg  resources  in  this  approve  process  is  tBey  are  normally  the 
group  that  will  have  lb  provide  in terhal  ^ppbrt  r-  support  for  hardware,  sbRwaS^,  tnaihtraahce, 
and  perhaps,  cbiiimUiiicaUdns.  It  is  voy  difficult  for  rompiitihg  resources  at  any  institution  to  be 
put  4n  a^ation  where  they  hw^  to  'react- to  a  workstatidn  It  is  much  better  to 

havetihem  in      appn>]rai  proce^  K)-th^^pj»rt  issu^  can  be^dress^  pw^ia^s  are 

approved.  Finally,  &a^g  jx>mputing  resources  invoived  in  the  process  pro^es^  the  opportunity 
to  he^tiate  special  agreements  with  vendoR.  Not  only  special  agreements  ibr  terdware,  but  also 
for  sbftwarej  itiaintehahce,  and  so  bh.  With  centralis  prbc^ures  ah  institution  normally  has 
more  leverage  to  discuss  ^>ecial  agreements  to  benefit  ever/bne  ihvblved  in  wbrkstatibn  purchases. 

Alies&te^  in  higher  6iucatibh  show  such  cehtrali^d 

procedures  have  w^rk^.  When  you  think  about  it^it's^jmtuiiL  Jf  your  institution  isputchasing 
supplies,  a  much  better  'deaT  can  be  arrang^  if  you  st^dardize  on  brand,  colorr  t55>e,  size,  and 
so  pn  thai!  if  ail  individual  departrhent  approaches  a.  store  or  dealer.  The  same  is  true  with  work- 
stations. The  wdrkstatidii  growth  in  the  next  several  years  is  gbing  to  reiquire  institutions  tb  cbn- 
stder  these  issues  if  they  want  success  in  their  wdrkstation  environrnent. 
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Measures  of  Adequacy,  Effeefiveness,  Efficiency, 
Usefulness,  Efe* 


Intrbductibn 


Few  people  wojald  chaUenge  the  observ^ion  that  the  nucrocomputer  has  'come  oJage  '  Micro- 
computers are^^und  virtuaDy  evcrywSere,  in  businesses,  industryi^  education  and  nuSeious  other 
professions,^  Jbcrocomputen  havt^so  become  a  symbol  of  efficiency  and  status.  While  some 
people  might  still  argue  abouUhcjiseftilness  or  pervasiveness  of  microcomputws,  that  they  exist  in 
qMaittity  on  campuses  isJessaiguable.  Mow  do  insUtuUdns  measure  the  usefifiiessandeffectiwness 
of  micn>computes_m  fi^  ritffiation?  How  do  they  know  when  they  have  reachedthe  right  mix 
of  nuccos  and  mims^and  mainframes?  Is  there  a  fdmiula  or  raUo  that  wiU  help  institutioru  know 
When  the  mix  Jis  nght  or  when  saturation  is  reached?  Have  we  developed  a  technical  measure  of 
adequacy  or  effectiveness?  i"««uic  y,i 

Not  long  ago  ,  _computer  ceritcr  persbnna  woulimSsure  the  adequacy  of  computing  i^sovm*s  in 
campus_by  walking  to  the  computer  center  or  computer  lab  and  counting  the  number  of  stud^s 
(OT  faculty)  waiting  in  hne  to  use  a  dc«cc.  If  the  lines  were  long  and  if  they  rcnaincd  long  uSiI 
after  midnlght.jhcn  it  mi^i  have  Sscn  judged  that  the  resource  was  bccbmingiiadcquate  An- 
other ratena^that  was  often  usedJojvaluate  adequacy  was  system  response  time.  If  users  had 
enough^e  between  screens  to  ga  to  the  restroom  Of  get  a  cup  of  coffM  and  a  sweet  roll,  then 
system  performance  was  hkely  to  be  appraised  as  being  inadequate. 

Aie  these  'measures  of  adequacy'  appropriate  for  w5Sstations  today?  Can  institutions  judK  ade- 
quacy by  measimng  lengthbf  lines  or  by  measuring  response  time.  Of  are  there  other  meisu^that 
are  appropriate  for  measuring  the  ^equacy  of  microcomputers  on  campus?  Do  the  institutions  in 
the  si^ey  have  a  prease  formula  for  measuring  adisjuacy  Of  are  they  operating  by  'the  seat  of  the 
pantsf 

ll&e_results  of  the  survey  provide  some  interesting  insists  into  the  issues  suirounding  'measures 
ot  adequacy,  effectiveness,  efficiency,  usefulness,  etc;' 


Measures  of  Adeqiiaey 

WSHeifie  suwey_supports  the  almost  umversa  icocpta^  bf  imcrocomputerson  campus,  it  seems 
dear  tfiat_none  of  the  in«itution*Jurveyed.jma  oriigC  public  or  private,  have  devis«i  oteven 
thought  about  the  issues  suribimding  measures  of  adequacy:  Of  the  thirty  institutions  interviewed, 
none  used  any  staridaid  mcaaittof  ^equacy  and  one  candidly  stated  th^  "didn't  fcidw  of  any  in 
use.'  jt  appears  ^t  no  t«Smcal  measure  for  measuring  adequacy  or  ceectivrocss  is  omently  be- 
ing i^or^evenibQi^  to  erirt  by  those  surveyed.  TTiis  is  particulaHy  iSteresting  ^^fien  reviewing 
data  from  the  quea^oomdre  which  indicates  that  the  30  institutions  surveyed  have  already  purehaswl 
more  than  10,009  workstations  and  e^)ect  to  add  more  than  10  tmes  that  amount  by  1990. 

The  resiiits  of  the  surwy^sMn  to  mply  that  either  some  informal,  'noii-technical'  ineasuiis  bt 
adequacy  or  some  other  measures  are  being  used  to  delBne  adequacy  and  saturation: 

MwoTM  or  Adejftticy,  EIRctKwieiii  Efficiency^  ViMmaa,  Etc;  10 
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Measures  of  Saturation 

What  does  sattiratidti  of  inicrdramputera  mean  to  a  college  or  university?  i>>es  it  itlean  that  ev- 
eryone who^ants^one  has  one,  or  does  it^tn^in  Umt  4K>n^^eoplen  none  while  others  may  need 
severd?  Survey  xcsponses^cficate  that  institutions  are  struggling  j»ith  the  issues  smrqunding  saU 
iiratioh. :  Respondents  were  asked  to  identiJy^ssaSle  microcomputer/facrdty  ratios  for  1986  and 
1990  and  micrbcbmputer/student  ratios  for  1986  and  1990. 

There  was  a  cluster  of  institutions  who  ti^poct  a  microc^mputCT/facuJty  r^^  between  1/1  and  1/4 
by  1986.  Another  cluster  expects  a  ratio^mewheit  between  j/S  and  l/lCf  fe^  1986.  The  iiiajbnty 
indicatel  that  they  w^en't  what  the  ratio  mights  be  by   1986.     Reg^iming  the 

microcompater/stu^nt  ratio  Jbr-  1986,-  there  was  a  cluster  of  institutions  who  expect  a 
inicirtK^mpuier/studeni  ratio  ^tind  1/10,  another  cluster  that  expects  a  imabcbmpute^student 
ratio  greater  1/10  and  £^ih  the  majority  indicated  that  they  h^  no  idea  what  the  ratio  jnigHt 
l^-i  It  f^ins  ti^t  institutions  have  some  rather  vague  notion  cdticernin  saturation  levels  for  faculty 
and  students /or 4986  but  ^d^  not  appear  to  be  a  sophisticated  technical  approach  to  the  issue 
that  is  driving  tiie  acquisition  process. 

Jli&idea  of  saturation^  levels  fori990^eems  to  have  more  meaning  for^t^  ce^on^^ts  ^iturati 
levels  for  1986.     The  inajonty  of  ihsUtutibhs  indicated :  both  nucroconq^ 
micrbcbmputer/student  ratibs  of  around  1/1  wbuld  be  a  good  indication  of  satuxatibn  by  1990.  A 
fewie^n(fentS:@ve  v^  indudiiig^dnewhd  defin    sattuatibn  for  1990  as  that  point 

^wherejh^number  o^micrq^»nputers  equal^Ltte^^  on  cam- 

pus,' and  another  ^o  mdicated  that  saturation  mi^  weU  mean  a  ratio  greater  tiian  i/l. 

The  question  was  ^&ed  saturation  would  bc^rcacScd  by  1990,^  and  tf  Sot  why?  The  clear  majonty 
of  institutions  s\irvey»l  indicated  that  saturation  would  not  reached  by  1990  and  funding  was 
listed  as  the  majbr  leasbn  fbr  hbt  reaching  saturatibn  1990.  There  was:  another  cluster  of  re- 
^ndetits  who  indicated  that  peopie  and  staffing,  wbuld  be  an  important  factbr 

m  the  qu^fcr  saturation^  While  responses  didnot^ppear  to  vary4?y  legjon^  the  cotintiy  or  size 
of  the  institution,  pdvate  institutions  e3q>ressed  morej>pttmismin  reaching  ssUuration  by  199dL^an 
did  pubBc  mstitutibns.  Moretiuor  1/3  of  the  private  institutions  surveyed  believed  they  would  reach 
saturatibn  by  1990  while  1/S  bf  the  public  institutions  surveyiKl  expected  to  reach  saturation  by 
1990. 


Summary 


Hiere  are  several  interestmg  aspects  about  measurements  of  ad^uac^  and  useftdness  of  micro- 
cbmputers  on  campus  as  addressed  in  the  survey.  (1)  It  appears  that  ihor  no  technical  meas- 
ures for  ev^diiating  adequacy,  effectiveness^  effide^^  and  usefulhess  bf  miciocbmputCTS  bn  campus 
(^r^  there  are^  the^  While  a  significant  number  of  inicriD- 

computers^are  e3q»cted  to^puidia8ed4iext  year,  the  ^SKquirition  of  ttese  units  does  not  se^  to 
foUbw  some  formula  or  pattern  based  on:a  measurenaent  of  adequacy^  usefulness.  (3)  Looking 
ahead  tb  1990,  while  many  institutions  indicate  SLsaturation  level  of  l^lim^t  be  a  worthwlule  goal, 
there  does  nbt  seem  tb  be  a  fbrmiila  or  pattern  that  bthm  may  be  willing  tb  foUbw.  It  is  possible 
Ibat  jn^tiUkins  may  iidt  acqtiire  wi^dm  iii  this  area  tintil  they  byef-invest  arid  mc^ustm  what  does 
or  doesn-'t  happ^  vdth  reach^.  14)  (Sherfau^ors 

induding  ai^ability  of  ftmds  and  personnel  may^have  more  of  an  impact  than  measures  of  ade- 
quacy, effidency,  effectiveness,  or  usefulness  wSen  addressing  the  issues  suirounding  acquisitions 
bf  wbrkstatibhs. 
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Effee{5  oh  The  InfrastrUefiire 

Infroductioii 

l^^"-*^  P*^'  ""^      of  mabroi^ifiS  hive  flM  cbnfiaemi  the 

^^^^m^m^^^^mum^  ^  ^^^^ 

Ceinpjitiiig  Facilities 

If  _otfiCT  co^i^l^fpiUUcs  have  software  6?  dia  filw  which  many  people  wish  to  ifc  ih- 

^i^^t'^  'T^'^^  capabiKtie,  of^icRK«mSi^ras°S 
^cctive  toofe  for^KMng  them.  Microcomputer  users^  recognize  this  potential  and  reaSsf^ 

SSStT^f  Su^tio^^.*"'  "^""^^  '•"'^      ^  ^  to 

T^^SS^^^U^°^^^f^^^''^  *°  *°  iccess  «aitral  administrative  data  files 
«„?^^  «^  '^^^  those  accounts  over  wSctone  has  reqsonsibiUty  ordataS- 
ffuj^jhe  students  m  ^  diwes  offered  1^  an  academic  department^r  pro<«8sii)rbv  a 
spreadsheet  program  or  date  base  management  software  ca  id^Sanu^  iSSkS^in^  or 
p^dc  new  analytic^  capabffifics.  As  the  vohime  of  this  type^SSSSr  U  ^Se  I 
SlSt  to  ^.T'^t-^  o£oA^.ppU«tion..  ^on.l^^'4^^?o.^ 
ttSn  StfSbl  fnf Sf  ■  -  '^^t'°°'  »nJ«».'^^««>rity  is  provid«I  on  the  centnd computer. 
^rSfc  ^  --^  microcomputer  user  to  perform  4mauthori2ed  iterations  of  the  data&the 

Telecominiifiteatidii  Facilities 

ft  uTi^S^  Pfiiianly  ttrou^  the  use  of  existing  telepho™  BScs: 

mSteTS  ten^^?SS,1„~°""^   imcrocomputcr  to  tdephone  lines  Usin^  an  inexpcnsi^l 

^^mm^S^m^-^  n^croc^mp^^^S^^^.^^ 

EflSSi  oil  The  Infrai^iictiire 
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Most  telf^libhe  systems  were  desiped  and  installed  to  handle^  only  voice  cbmmamcattbn;  TTie 
length  of  the  avmige  telephone  cbhvetsatidii  was  assumed  to  be  four  or  five  minutes.  As  computers 
te^me        K>pt^        it  ^xxame  {K3s^^^  these  same  voice  communication  lines  for  the 

trmaoaairabn  of  xlata  jcnd^  for  communication  betw^m  and  among  »inpu^.  Tte  Iragth  of  the 
aveiage  data  transmission  s^on  is  muc£  greater  than  tiiat  of  die  typical  telephone  conversion. 
It  is  not  unusual  for  computer  ramimuoication  sessions  to  laf^  for  houns;  While  tSs  often  created 
ndtifxable  pipblems^  easting  telejphbne  ^sterns,  the  pibblon  quickly  ba:ame  acute  for  many 
of4te^in|t|Uftioni  ttijcfoa^^         in  large  numbers.  The  number  of  people  using 

the  Jeiephqne  ^stem  for  d^Ui  oomm.^^^tmn  jMf^[t^sd  ift^maticaUy  almost  dvemight.  It  became 
more  (sEScnlt  to  get  ^at  tone,  busy  ^ignak  became imic^tmngiy^  and  requests  for  new 

telephone  lines  exceeded  tiie  capacity  of  ttie  telephone  switc^mg  equipment. 

TTic  solution  to  tSs  problem  for  mostinst^donsis  the  repdacmioit^th^ 
with  hew  equipment  which  can  accommodate  both  voice  and  data  communication.  Such:  systems 
often  require  f^lacing  the  entire  telqAohe.  cable  plant,  all  ielq>h6he^s  with  hew  eSctrohic 
pbdn(^,  atld  hinfig  of  itaff  to  dperate  and  ihaihtaih  the  new  equipment.  Fr^uehtly  a  hew  buOdihg 
or  major  remodeling  of  an  existing  building  is  required  to  house  the  new  eqiiipment. 

Co^sare  ^eraUy  m^^u^  in  the  It  is  ngnificaiit  that  the  majdiity  of  insti- 

tutions in  the  survey  have  recently  install^  new  telecommunications  systems,  are  currently  involved 
in  such  a  project,  or  plan  to  replace  their  existing  systems  in  the  next  few  year?. 

Electroific  Mail  Systems 

Over  the  past  few  years,  mariy  institutions  have  iinplem<mtcd  Electronic  rhail  ahd  rhessage  systerhs. 
y^M^yidl^r^^^ifipm^^ttd  ini^tutionsd  computers,  they  have  provided  cbhvimien^ 
cations  among  computer  ?sera.^Usmga  computo^  ui^      compose  a  message  on  his 

screen  ffiid  trui^ait  it  to  a  central  computer,  where  it  is  stored  untU^themdividual  to  wh^^  il^^s 
address^  acb^»^  it  via  another  terhuhaJ.  Because  this  i^e  of  communication  occurs  one  Unc  at 
a  time  aild  editing  capabilities  are  limits,  ihessages  tehd^  tb  be  shbrt. 

But  the  iritrbductibh  of  Uie  rhicrocbrhputer,  with  its  local  proc^ssmg  and  stbra^  capabSSty,  has 
|r)<^^^^P^  the  flenbility  of  electromc  mail  and  extended  it  to  include  the  creatibh  and  Sectrbhic 
I^T™^'^^^  ^i^^^^^^^J^P^^^^  prpocssing  or  text-editing 

sbftware^  tiie  micromiiq>uter  user  am  create  long  documents,  Dfit  thein,  and  store  them  floppy 
disks,  llie  electronic  mail  iaciliiy  then  be  used  to  transnut  the  entire  document  to  one  or  more 
btheir  users  of  the  mail  system,  each  bf  whbrh  has  a  cbmplete  electronic  copy  which  can  be  stored, 
manipulated,  and  printed  or  re-trahsmitted  to  still  bther  users. 

The  eflect  has  been  increased  cbhsumptibn  of  netwbrk  facilities,  in  tenhs  of  corhputing  cycles, 
hetwbrk  cbiinectibhs^  and  especially  disk  stbrage. 


l^^^L^tfdductidri  df  micrdcdmputers  will  require  new  arid  different  skills  bh  the  part  bf  staff  who 
^jesporisible  for  pKmdmg-^  ^^c^sulUitidn  on  the  best  biatld  df 

microcomputer,  the  inost_CTbctive  wfiww^  the  cheapest  nfiodern,^arid_coun^  ^^herasj^cts^f 
rhicrbcbrhputirig  wiH  be  needed.  If  staff  sue  not  identified  and  tnoned  for  fflsrole^  anyone  with  any 
knowledge  at  all  will  b^me  the  target  bf  the  inquiries  and  questibns.  By  prbvidin||  this  kihd  of 
^I^rti  the  iristitutidn  can  mdre  readily  standardize  dri  a  brand  or  brands  bf  rhicrbcomputer 
and^  in  many  ^K^foftware.  JC^^uedyv  likely  tb 

be  chosen  by:  ^  no^ce.  The  quatity  of  ad^c^^and  comult^iortca^  oontroiied  more  easily  if 
the  staff  are  ^ven  respbnsiSlity  exdu^vely  for  microcbmpuier  support. 

It -is  easy  to  underestimate  the  knowledge  required  by- microcomputer  support  staff.  Potential 
micrbcorhputer  users  war^-compansons  of  the  advants^  and  disadvantages  of  different  brands  of 
hardware  and  sbftware. :  While  it  is  becoming  ihcrea^^y  cbriuhbh  for  ihstUutions  tbi^and^dize 
on  basic  eqiiipment  and,  in  some  cases,  software,  it  is  lihlikely  that  standard  iteriis  will  satisfy  the 
diverse  requirements  df  faculty,  staff,  and  students.  This  diversity  df  ronfiguratidri  df  hardware  arid 

EH&cto  oil  The  liifViistriictiirc  13 
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Slimiiiary 

The  ihtrcKluSion  of  microcoiaputers  oh  c 
Cdmmunicatidh  with  other  campus^  cotn 
^kag^,  or  take  advantage  of  ISge  si 
conmum^  computers  oh  ihst 

iadUties  is  likely  to  be  substantial. 

Of  the  30  mstttot^ns^tf^^e^,  24  expect 
quixtm^t  for  other  cbniputing  reK)iutie^ 
ticip^ea  iherease.  Some  filt  ffiat  im  ccon 
with  the  value  and  fK^tential  of  cbihputthg 
access  to  other  institutional  cbmputihg  rcs< 

Ncaily  aMjDf  the  instit4itidhs  tepbrt»l  cithci 
hear  future  and  while  this  MTvicc  was  the  bi 
plans  for  a  vancty  of  other  ser^i^s,  includi 
networks,  bh-Iihe  access  to  typesetting  anc 
boards. 

Among  the^^^^  given  to  support  a  belii 
imputing  icsouTO^  were  the  expectation  t 
on  laiger  computers.  X>ne4nstitut]d  tepoi 
word  prbcessmg^  a  function  thm  can  js^ilj 
computers.  One  institution  interviewed  iie 
computing  resources  folIbw»i  by  a  leveUng 
ministrative  data  bases,  lai^ge  files,  and  sped 

^      Effects  on  The  liitl'iistriictiire 
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Suitiifiary 

T^i^s  interviews  revealed  a  numbCT  of  issues  abd  on  college:  campuses,  However, 

somyjf  4he  more  issues  ley^^  were  those  not  directly  addressed  by  the  questionnaire, 

fcfoie  the  interviews  5egm^  expliciUy  with  both  the 

policies  and  the  practical  issues  associated  mtfa  assimiktion  of  this  new /dot  ^f  ti^hnojo^  int 
their  cbmputihg  eh^^ninehl.  As  ihc  interviews  got  underw^  it  became:  apparent  that  most  in- 
^itutioiis  have  not,  injact^  planned  the  brbadscale  introduction  bf^phisticated  v^orksiattons  into 
J^fi^^lffitis^Mnputing  ra^^  This  ^  nbt  to  sliest  that  ehaps  reigns  and  that  all  micro- 

computer acxjuiation^smd  uj»^4^sions^  left jntiiely  to  the  individual  factdty,  staff,  or  student. 
Flowcvcr,  Jew  institutions  iirterv^ewed  ha^  actudly  develop^ a^rategy  for  the  integration  of  so- 
phisticated micrbcbmputers  into  their  overall  computing  environment. 

Institutions  that  are  dealing  with  this  issue  are  finding  there  sae  many  questions  still  unanswered, 
both  at  their  institution  and  thaiiy  iristitutions  around  the  country. 

•  What  is  the  role  of  cditiptiting  (including  riUCTocbmputers)  and  cbmihunications  on  the  cam- 
pus? 

•  Who  should  be  responsible  for  the  policies  and  purchasing  issues  dealing  with  mio-bcbmput- 
crs? 


•  If  inicrbcdmputers  are  to  be  widely  accepted  on  the  campus,  is  standardization  necessary? 

•  Should  students  be  requinSl  to  purchase  microcomputei^?  If  not,^  how  does  the  institution 
support  prograriis  and  needs?  If  required.  How  does  the  institution  support  the  pro-am? 

•  What  is  the  plan  for  integration  of  micrbcomputers  into  the  curriculum?  How  will  students 
use  such  a  device? 

•  What  will  be  the  impact  on  the  infiastructure  of  the  institution? 

•  What  is  enough? 

ji^  *?!P?^f|^t  P^t  js  ^at  iiistitutibris  must  realize  riew  techriolb©^  is  gbiiig 

to_  fave  an  impact  on  t^^^  technology,  tbp  level  ad- 

rninistrators  must  t3ce  steps  to  plan  and  develop  a  strategy  for  the  intention  of  workstation  de- 
vices into  _the  overall  computing  and  cbmrnunications  envtrorunent.  'If  you  go  as  far  as  you  can 
gb,  ybU  will  see  farther  when  ybii  get  there.' 


^  Siimmary  IS 
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STRETC!^  YOUR  PC  DebtARS  -  BUY  CLONES 


by-  ^ 
Dr.  John  F.  True 
Director,  Computing  Services 
San  Francisco  State  University 
July.  1986 


ABSTRACT:  With  limited  state  resources  and  demands  for  microcomputers  increasina 
exporient.alJy  on^eampus.  an  opportumty  to  purchase  twice  the  numb^lfTI 
workstatjons  for  th^s^  same  dollars  available  becomes  veiy  ihtriguinV  Ouestllns  S 
eompa^bility.  ve^or  longevity,  support,  and  other  risk  mSiagemem  isiS  S  be 
wetghed  aganst  the  low  cost  of  Import  products,  this  is  the  ^ory  If  how  this  i^ous 
eva  uated  the  off-shore  PG  look-alikes,  considered  some  of  th^  risksSS  Ind 
deaded  to  purchase  over  1 00  of  these  units.  mvoivea.  and 
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Aaerdirig  to  the  bid  mariagemerit  "If  you  see  a  parade  fpr^^^  either 

get  jn  frontof  It  and  lead  it,  or  watch  it  ga  fey,  or  get  run  over  by  it."  Recently  I  saw  a 
parade  forming.  It  began  in  the  form  olcasual  inquiries  by  (youjiger)  facu  fflembeHs 
as  to  why  we  were  not  taking  advantage  of  the  low-cost  IBM  PC  compatible  products 
appearing  on  the  market  and  the  frequency  of  inquiries  was  increasing. 


As  the  campus  official  responsible  for  apprbvirig  all  computer  aoquisiticins,  I  had  never 
enforced  a  standand  product  policy  directly.  Hiiwever,  by  only|iroviding  mairiteriarice 
support  for  selected  products,  we  have  had  a  defacto  standard  for  IBM  and  Apple 
mi^crocemputer  products;  At  a  meeting  of  bur  Iristructibrial  Computing  Advisoiy 
Committee  (JCAC),  a  straw  polj^indicated  that  departments  were  ready  to  purchase  as 
many  as  166  PC  clone  units  immediately.  The  parade  had  indeed  formed  and  it  was 
time  to  take  the  baton. 

WHAT  ARE  -mg  LgSHFR? 

The  typical  univei^ity  f esponse  to  any  situation  is  to  iom  a  committee  to  study^the 
problem.  A  subcommittee  of  ICAC  was  formed  to  study  the  issues  of  PC  clones.  They 
surveyed  the  recent  literature  (there  is  no  history  or  performance  track  record  of  these 
new  products)  and  reported  their  findings  and  recommendations  to  the  full  committee. 


They  found  that  several  large  corporations  are  evaluating  and  purchasing  low-cost  IBM 
PC  compatible  computers  as  are  a  few  other  institutions  of  higher  education.  From 
advertisements  and  vendor  discussions,  they  determined  that  a  generic  PC/XT  with 
dual  360Kb  drives,  640Kb  RAM,  Hercules  compatible  card,  135  watt  power  supply, 
serial  port,  parallel  port,  clock  calendar,  keyboard  and  cabinet  with  at  least  five 
expansion  slots  could  be  acquired  ^or  less  than  $800  each  in  quantity  purchases. 
They  did  not  find  any  hardware  hon'or  stories. 

They  recommended  that  the  University  acquire  PC-XT  clones  for  evaluation  and  use 
during  a  three  year  period.  They  recommended  that  for  maintenance  purposes  every 
fifth  unit  (or  20%  of  the  purchase  amount)  be  transferred  to  the  pool  of  spares  managed 
by  Computing  Services.  In  return.  Computing  Services  agreed  to  provide  full 
maintenance  for  the  units  for  three  years.  Three  years  was  picked  to  coincide  with  the 
length  of  the  pilot  project  and  was  based  on  the  fact  that  we  did  not  know  the  useful  life 
expectancy  of  these  units.  The  twenty  percent  figure  worths  out  to  about  6.7%  per  year 
which  is  less  than  the  national  average  of  10%  per  year. 

Having  accepted  the  subcommittees'  recommendations,  we  in  Computing  Services 
set  about  identifying  other  issues  and  developing  selection  and  implementation  plans. 
This  was  to  be  a  $1 00,000  procurement  (our  Institutional  limit  above  which  the  State 
Department  of  General  Services  must  conduct  the  procurement)  and  risk  management 
issues  quickly  surfaced.  For  example,  do  these  off-shore  imports  have  Federal 
Communications  Commission  (FCC)  and  Underwriters  Laboratory  (UL)  approval? 
Can  some  of  the  upstart  companies  that  assemble  these  units  deliver  in  quantity  and 
will  they  be  around  next  year?  Which  unit  would  we  select  and  will  there  be  bid 
protests  from  other  vendors?  Can  we  find  one  or  two  units  to  "standardize"  on  for  the 
pilot  project?  Would  these  units  need  monochrome  or  color  monitors,  graphics 
adapters.  LAN  connectors,  and  which  style  keyboard  would  be  appropriate? 
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LETS  SFF  WHATR  AVAti  ^pj-p 

^^'^^^f^^^^^^'^^^^^  Other  management  maxjm  whjeh  states  "Nobodv 
ever  got  fired  fo^r^uying  Big  Bloe."  crossed  my  mind  and  I  wondered  why 'j  wl?  bbt 

^^^^^^^^^  Department  and  some  users  in  the  selection  m 
foiled  such  an  ad  hoc  group,  wrote  sorne  preiin^jnary  specificlil^^ 
vendors  to  bong  tneir  products  to  a  bdw-ebst  PC  Fairs  rinternSrik  ri^iiS 

TTle|eheral  criteria  for  the  entry  of  a  unit  to  the  Faire  included' 

1 )  Advertised  IBM  PC  softsraire  compatibility 

2)  Keyboard  plug  cbitipatible  with  the  IBM  PC 

3)  Memory  size:  640  Kb 

4)  Erop^slbts  for  ©xpahsioh 

5)  Monochrome  monitbr 

6)  Heroiles  or  Hercules  compatibility  for  monochrome  monitor  or  color 
gr^hi^  adapter  with  (cwmposlte)  monochrome  mbriitpr 

7)  Prowde  list  price*  waiianty  information,  and  delivery  time 
8  CIcefeTcalendar  with  battery  backup  and  software  to  set  it 
??  One  parallel  and  one  serial  port 

10)  Power  supply:  UUFCC  approved 

11)  Two  DSDD  disk  drives.  360  Kb.  half  height  if  possible 

1 2)  mcliHde  8087 »-processbr  if  possible 

13)  Provide  documentation  on  system  setup  arid  operation 

«^  ^  "^^"^^  ^  ^  to  Install  additional  cards 

^  ^wK  ^"""^^^  and  dan^ 


We  plannedjour  types  of  evaluations.  The  first  was  a  simple  survey  of  resbonses  from 
those  attending  the  Faire,  Thej^  were  asked  to  rank  their  favbrite  unite 
ranking  the  -e  they  found  unacceptable  and  to  supply  CbriimerS 

mese(»nd  twt  involved  soft^^^  compatibility.  We  tried  to  load  various  ebriirriercial 
— 'ication  software  packages  bri  each  unit.  commercial 


The  third  test  dealt  with  hardware  compatibility  and  performance.  We  inserted  LAN 

'^-^      ^^^J"'^  *°  "^^^'^"'^^  communications  with  our  Icom  UN 
we  also  ran  some  "woricout"  benchmark  software  on  each  unit  to  tirne  randomd^sk 
reads  and  writes,  sequential  disk  reads,  and  prime  number  generation 

The  fourth  evaluation  criteria  was  the  "unofficial  ball  park  price"  which  we  obtained 
loS  ^  ""Official  quotes  bn  quantLrJ'25  lo  75 
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AttHoygh  net  part  of  the  formal  evaluation,  we  did  schedule  a  couple  of  hours  wfth  each 
vendor  dunng  the  week  to  obtal n  Inforrnation  aboxjt  vendor  supportj  ionge vity ,  arid 
additional  product  data.  The  vendors  were  all  quite  ex^^^^^ 

to  part[dpatB  and  please^  It  was  during  or^^^  eUhese  sessions  that  one  vendor  said,  "J 
hear  you  would  be  interested  In  a  three  year  vrarran^  and  we  will  provide  that  for  you." 
When  I  responded  that  I  had  hot  heand  of  such  a  pbli^  and  asked  when  his  cbmpahy 
had  initiated  it,  his  reply  was,  "We  just  initiated  it  this  morning. ...  for  you." 

EVAkyAtlQN  RiSyfcTS 

Apart  frorn  the  formal  evaLuation  process,  we  made  some  general  observations  during 
bur  research  period.  It  appears  to  us  that  Ifiere  are  perhaps  three  tiers  of  PC  clones 
available  today  each  at  a^ower  pnce  level  than  ihe  other.  The  higiiest  tier  is  perhaps 
t)est  called  an  IBM  PC  "ejquivalentl  rather  than  a  clone  and  is  priced  only  slightly  less 
than  the  original.  I  would  put  the  AT  &  T  product  in  this  category. 


The  second  tier  would  be  those  models  that  are  distributed  fully  assembled  by 
natioJially  known ^mpanies  and  are  a  faw  hundred  dollars  less  than  the  briglrial.  I 
would  put  the  Tandy  1 200,  Leadmg  Edge  Mode^  D,  and  Epson  Equity  I  in  tHat  tier. 
These  models  also  seem  to  get  the  most  exposure  In  national  magazines  both  In  terms 
of  paid  advertisements  and  reviews. 

The  third  tier  is^mpbsed  of  those  units  ass^^  a  variety  of  Imported  parts 

and  gener^Jly  costing  less  than  $1000.  [n  this  category  one  can  asseriible  his  own  or 
buy  an  assembled  unit  from  an  upstart  company. 

Our  PC  Fair©  included  models  frorn  tier  two  and  pre-assembled  unrts  from  tier  three. 
We  gathered  all  bur  data  and  scheduled  an  evaluation  "showdown."  Without 
Identifying  speeifie  models  in  this  article  [risk  manageriierit  rnust  ihvblve  a  certain 
degree  of  liability  avoidance),  here  is  what  we  found. 

Thesajvey  response&fram  Faire  attendees  ranged  from  fluff  (I  like  the  color  of  this  unit) 
to  good  technical  ^mments  (Does  not  allow  DOS  sheJI  switch  except  when  booted 
with  PC  DOS).  The  negative  comments  were  as  Important  as  the  positive  comments. 
There  were  many  eorriraertts  related  to  ergbnbrhics  {monitor  flicker,  couldn't  find  the 
power  switch,  easy  tJltX  and  to  keyboard  layo^^  return  key  size  &  location). 

In  terrtis  of  ranks,  a  model  from  tier  three  came  In  first  with  twice  the  points  of  a  tier  two 
model  thM  came  in  se^nd.  interestingly,  only  that  brie  riibdel  frbrii  tier  two  (the  rhbdels 
with  all  the  publicity)  ranked  very  high. 


Mentally  iijing  away  that  reference  pointy  we  looked  at  the  software  compatibility  load 
test  results.  All  of  the  units  tested  passed  the  commercial  application  software  load 
test.  So  on  to  the  hardware  test. 

We  got  a  chuckle  when  we  opened  the  units  to  Insert  LAN  adapter  cards.  We  found 
that  three  of  the  bottom  tier  units  had  the  same  mother  board  arid  seve^^  disk 
drives  had  famJIiar  looking  decalspn  the_m._  To  our  syrprise^^oriie  pf  the  tier  two  units 
did  riot  (could  not?  would  not?)  talk  to  our  local  area  networi<.  We  didn't  pursue  that 
furthen  they  either  got  us  a  netwbri<  prompt  or  they  didni.  There  was  rib  sigriificarit 
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^'Menea  in  the  randpm  read,  serial  read.  anc^  Jrime  humber  generation  (raw  cpu 
power)  tests  amortg  the  units.  However,  some  units  from  both  tiers  tdoR  four  times  as 
long  to  perfonn  the  nandqm  write  test  as  did  a  genuine  IBM  PC/XT.  This  seemed  to  be 
a  function  of  which  manufacturers'  disk  the  vendor  had  installed.  We  didn't  put  a  lot  of 
waight  pn  that  curious  result  thinldng  that  PG  usens  probably  do  more  disk  reading  than 
whtmg  ih  ah  average  session. 

^stly,  we  looked  at  the  ba[l  part<  prices.  Ih  many  cases  there  was  little  ($39/unit)  or  no 
difference  in  quantity  prices  between  1  and  100  units.  The  prices  ranged  from  $850  to 
?1434  for  the  640Kb,  dual  floppy  units  with  monochrome  monitor,  expansibh  slots 
and  keyboard. 

Now  it  was  time  to  determine  what  factors  would  be  absolute  "killers"  in  terms  of 
disquali^ing  any  units.  We  determined  that  netwbrit  compatibility  was  a  must  for  our 
campus  and  that  eliminated  two  units.  One  unit  did  hot  have  sufficient  internal 
expansion  slots  and  was  eliminated.  Final^,  we  decided  that  if  we  were  really  trying  to 
stretch  our  dollars,  we  should  seUl 000  as  an  upper  cost  limit  disqualifier.  Five  units 
from  tier  three  met  all  the  requirements  and  cost  less  than  $1900. 

The  next  step  was  to  announce  our  results  and  begin  the  actual  procurement  process 
P^rtments  across  campus  were  iold  of  pur  results  and  asked  submit  requisitibhs 
to  Purchasing  for  as  many  "tow-cost  IBM  PG^  Compatibles"  as  they  ;v:shed  at  $900 
each  (not  knowing  what  the  final  bid  price  would  be).  Within  a  week  we  had 
requisitions  for  a  total  of  105  units. 

^leaijvhJIe  TO  imposed  a  list  of  technical  specifications  (see  Attachment  A)  primarilv 
based  on  the  unit  that  had  received  the  highest^Faire  attendee  survey  score  and  th^ 
Purchasing  Department  sent  put  formal  bids.  To  keep  within  the  $1  Od.ddd  limit  we 
excluded  pnnters  and  enhancement  cards  from  this  procurement  thus  allowing 
departments  to  choose  ^heir  own  printers  and  features  based  on  their  uhidue 
requirements  through  nyrmal  procurement  channels. 

When  the  official  bids  were  received,  the  winning  vendor  (you  would  not  recognize  the 
name)  offered  the  product  we  required  at  $799/unit  plus  tax.  We  ordered  125  units. 

WHFRF  BR       R?^  pRn^  [f^o 

T^eunits  have  anived  arid  the  vendor  Installed  ^^^^^^  part  of  the  contract.  We  have 
spare  units^ndspare  parts.  The  users  are  excited  and  want  to  buy  more.  We've  had 
visits  from  Big  Blue  wonderinfl  what  we^re  up  to  and  providing  us  lectures  on  loyalty 
reliability^ and  subtle  hints  of  future  incompatibilities.  W©  think  we've  been  respbrisible 
custodians  of  the  State's  (shrinking)  resburces  by  providing  more  microcomputer 
access  to  ^udents.  faculty,  and  staff  with  the  same  dollars.  If  it  is  a  success.  we*ll  let 
m  know  in  a  follow-up  article  and,  if  riot,  look  for  a  "Don't  Buy  Clones"  article  by  a 
different  author  next  year.  i  ^  o  uy  a 
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PC  CLONES  AT  SFSU:  Sixth  Menth  Progmss  Report 

1;  As  of  December  1986,  we  liaye  acquired  about  250  workstations.  The  initiai  order 
order  was  for  slightly  over  100  in  dune  1986. 

2.  Quite  a  few  users  are  chbbsirig  to  order  the  color  monitor  option  (+  $1 79)  and/br  the 
Seagate  2bmb  hard  disk  option  (+  $410). 

3.  Workmg  with  the  vendbr^  we've  sblved  two  rninbr  problems: 

a)  the  ROM  3ldS  would  not  generate  the  ajjprbpriate  characters  that  Lotus  1-2-3 
wanted  to  see  to  execute  an  Abort  Macro  command  so  the  vendor  changed  the 
BldSohij5s  for  US  for  free,  and 

b)  the  instruction  code  for  initiating  the  clock  was  inebrreet  sb  the  vehdbr  provided 
correct  mstruetibns. 

It  Is  Important  to  note  that  by  having  bne  clone  veridbr,  when  we  sblved  one 
prbblem,  we  essentially  solved  250  problems. 

4.  Some  users  found  the  floppy  disk  drives  too  slow  when  initiating  a  new  diskette 

br  cbpying  another  diskette.  We  are  evaJuating  a  faster  disk  drive  which  the  vendor 
is  willing  to  offer  those  imjaatierit  users  for  a  small  additional  fee. 

5.  Due  tb  the  increasing  number  of  urilts  we  are  acquiring  and  their  rapidly  expiring 
warrantjes,  we  are  planning  ta  issue  a  rriairiteriarice  cbntrad  to  the  vendor. 
Essentially,  an  extended  warranty,  we  plan  to  swap  spares  fbr  dead  units  with 
bur  users  during  the  week  and  have  the  vendor  come  one  day  a  week  to  repair 

the  assembled  collection  of  defective  units.  We  have  only  three  full  time  technicians 
tb  support  over  1000  wori^statlons  and  components  on  campus. 

6.  The  CaHfornia  State  University,^  Saerame     campus  (with  six  technicians)  has 
chbsen  to  bypass  the  vendor  Interface  and  is  acquiring  parts  and  assembling 
clones  frbrn  scratch. 

7.  The  ealilcrriia  State  University ^  Long  Beach  campus  recently  conducted  a  isurvey 
of  PG  AT  clbnes  and  has  identified  the  Zenith  248  (full  blown  @  $2600)  as  their 
choice. 
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APPENDIX  A 


IBM  PC  Compatible  oirTfjUter  wRh : 
MO  kilobytes  IViRL  rherob^^ 

m\he(^ammb  \BMr^  Mmp^me  expansion  slots.  At  least  five  free  expansion  slots  must  remain  after 
all  specified  options  have  been  inserted.  ^"^"^ 

IBM  PC  Compatible  ROM  BIOS.   

Di^^jd  CPU  (^ration  J4.77  and  8  Mhz).  swiichable  from  the  keyboard. 
RS.232-C  port,  and  parallelpridir  port. 

Diskette  drive  OTmioller  wmzhalf-height  360-kllobyte  5-1/4"  diskette  drives 
135  watt  (or  rridre)  potter  sappty. 
Battery  bacSted-up  clock/caiendar  chip. 

"Hercule^-^mpatibie  rrorwc 

Jto^hrome  monltorwith  14-ihch  dia^nalamberscreen  and  swivel  base.  Qu  ^nax  DM-l4^eaujvalent 
^^sterre  o  ggoje  without  monochrome  Monrtors  and  monochrome  text  and  graphfcs  disSay  Se^ 
^T^l^i^SSS^^  are  to  have  -fup  top-  cases,  the  remainder  to  have  "^ide  off-^ilef  ^ 
Maxiswitch  brand  IBM  PC  XT7AT  compatible  keyboard. 

Systems  shall  be  demonstrated  to  operate  wrrectly  with  the  followihg  hardwire  and  software: 

3Com  EtfierUok^,aherSeiies.  and  Etherterffi 
IBM^br  Graphics  Adapter 
^is^srte  St^S  disk  drive  and  controller 
Lotus i-2-3  with  Hercules  graphics  driver 
dBase  III 

Microsott  Word.  Multipiah,  and  Flight  SIrnulator. 

B^S^^^^M^^'^^^'''^      ^^""^  are  1D0%  compatible  with  IBM  PCs  (expecting 
h^.rtS^S^^^^*  J%  ^®  "^^^^^^^^  ^^^  "^^    tistproposed  systems  with  other  PC-conpatibie 
hardware  and  software  before  acrapting  a  system  for  purchase. 

Ji'^rS^f  '^^^^^^  burinathistlme  Veridbrwill  repair  or  replace 

(at^  Vendors  opiton  .  on  a  depot  return  basis.  «)mponents  identified  by  SFSU  as  defective.  Vendor  shaH 
rTOtt»r^s|»nsiWmre^^^^  AveragetumiS 
time  for  components  to  be  repaired  or  replaced  shall  be  not  more  than  two  weeks. 

"  ^  '^^         operation  wiih  a  power^ri  test 

of  at  leasthwHoursonthe  day  of  installation.  Duringthe  firstJOdays  a  system  is  in  service  tfefSe 
components  shafl  be  replaced  within  two  days  of  their  Wentiflcatlon  as  defective. 

Please  indicate  your  best  delivery,  not  to  exceed  30  days.  Any  delivery  shown  must  be  rriet. 
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LINKING  MAINFRAMES  HITH  MICROS  FOR  REQUEST  BUDGET  PREPARATION 
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ABSTRACT 

In  May  1986^  a  project  was  launched  and  completed  to  irt^rbve  the 
Request  Budget  procedure  at  each  of  t^^^  campuses  bf  the  University  of 
Colorado,    Off jcials  described  the  fbrmer  mainfraiw  prbcess  fbr  devel- 
oping request  budgetsas  inadequatei  ineffective,  and  difficult  to  run. 
The  project  entailed  extracting  data  that  was  maintained  in  central 
nainfraiie  ccw^uters  and  downlbading  it  to  floppy  magnetic  diskettes 
that  were  Preformatted  for  use  with  totus  and  Syiiphohy  spread- 

sheet  programs^,    This  permitted  the  budget  officers  to  reduce,  signifi- 
cantly^ the  amount  of  manual  data  entry,  calculatibhi  and  preparation 
time  for  final  budget  requests.  The  Budget  Office  established  speci fir 
cations,  the  University  Office  bf  Hahagemeht  Systemsdevelbped  the  data 
extraction  and  downloading  prbcedures*  while  the  development  of  micro- 
con^oter  spreadsheet  teiwlates,  documentatibn,  and  end-user  training 
was  sub-cohtracted  tb  Vantage  Information  Products,  Inc.    From  all  per- 
spectives the  prbject  was  successful  because  it  because  ah  effective 
team  approach  was  adopted  that  involved  the  end  user  in  a  very  direct 
and  immediate  fashion.    In  additibh,  the  decisibhtb  engage  an  external 
developer  enabled  the  University  tb  optimize  its  scarce  resources  and 
effect  a  quality  sblutibh  in  a  very  short  period  of  time. 
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A  Mid-Eighties  Problem 

As  the  persbhal  cbinputer  revolution  expands  and  matures,  an  ever  increasing  naSer  of  end  users 
seek  access  to  data  and  infdnnatidh  that  they  know  is  already  in  machine  readable  form  at  main- 
frame computer  installations.  Frustration  levels  of  computer  center  persbhhel  and  end  users 
alike  are  escalating  rapidly  because  resources  are  limited  and  shrinking  while  demand  is  escal- 
ating. "Can't  ydu  download  the  data  I  heed  so  that  we  can  escape  the  processing  queues  and 
system  bottlenecks?"  is  a  refrain  that  is  threatenihg  to  surpass  the  football  team's  fight  song 
as  a  campus  anthem. 

Computer  professionals,  wary  of  cloning  the  sins  of  the  past  -lack  of  security*  integrity, 
documentation,  inadequate  design,  irnplementation  and  so  forth  -are  searching  for  ways  to  sat- 
isfy the  demand  without  sacrificing  one  iota  of  quality.    Not  surprisingly,  the  solution  lies 
in  a  cooperative  endeavor  that  involves  end  users  in  a  significant  fashion  and  which  assembles 
the  required  expertise  from  sources  both  internal  and  external  to  the  syste:7i.  This  iccount  con- 
cerns a  successful  implementation  of  a  mainframe-micro  linkage  at  the  University  of  Cblbradd 
that  improved  vastly  the  process  of  developing  the  annual  request  budget  for  submission  to 
higher  authbrities. 


To  fully  appreciate  the  solution  we  need  to  provide  some  background  of  the  budget  environrient 
at  the  University  of  Colorado,  the  request  budget  process  and  fi;;ally,  look  at  the  decision  to 
trove  from  a  mainframe  to  a  PC.  With  the  dynamics  established,  we  will  outline  the  technical 
specifics  and  then  describe  the  majbr  design  features  bf  the  micro  irnplementatibh. 

Budgeting  at  the  University  of  CdlOMdo 

The  University  bf  Cblbradb  is  a  multi campus,  public  University  with  a  total  enrollment  of 
40,000  students.    Each  campus  is  subject  to  the  policy  decisibhs  bf  a  publicly  elected  Bbard  bf 
Regents  and  the  authority  of  the  Board  of  Regents  is  bounded  by  the  Colorado  Commission  of 
Higher  Education  (CCHE).    The  Commissibh  makes  recommendations  to  a  number  of  tegislative  com- 
mittees, including  the  Jbiht  Budget  cbmmittee  {JBC)»  The  University  bf  Colorado  is  unlike  many 
other  public  universities  in  that  it  is  subject  to  a  Unique  legislative  "HembrahdUm  bf  Under- 
standing".  This  Rembrahdum  stipulates  that  the  tegislature  will  designate  funds  for  the  Univer- 
sity as  a  whble,  and  the  ej<ecUtive  arm  bf  the  Board  bf  Regents  (plus  the  campus  admlnlstratbrs) 
will  allocate  these  funds  to  specific  programs.    As  brie  wbUld  expect,  this  carripUs-level  allbca- 
tloh  Is  subject  to  extensive  arid  ongoing  negotiations.    In  addition,  auxiliary  enterpriser  sub- 
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ml t  proposed  budgets  fer  the  upcbifil rig  year.   Both  the  budgets  for  contlnulhg  and  auxiliary 
activities  and  the  actual  income  and  expenditures  are  then  suiiinari^ed  in  a  Standard  foriiat. 
This  HBlti-layered  decision-inafcing  approach  lends  itself  to  a  "request  budget"  process. 


Wstoryqf  the  Request  Budget  Process 

Every  year  each  of  the  fbUr  canpus  administrations  submit  a  budget  proposal  to  the  Board  bf 
Regents.    The  Board  considers  these  proposals  in  light  of  the  itrategic  plan  of  the  University, 
the  combined  and  consolidated  University  request  is  then  reviewed  by  GGHE  and  the  request  as 
i»ell  as  Commissibn  reconmendations  are  finally  submitted  to  the  Joint  Budget  GbtSnittee  of  the 
state  legislatgre.  In  general,  the  process  requires  the  collection  and  collation  of  financial 
and  budgetary  data  by  each  campus.  The  act.-al  accounting  iRfbrmation  data  is  cdilected  for 
every  Campus  account  across  all  University  activities.  Similarly,  budgets  for  ongoing  Univer- 
sity activities  are  "rolled- forward"  and  Incremented  for  the  request  year  package. 

This  process  of  data  collection  and  cbllatibh  was  conputerlzed  at  the  University  bf  Cblbrado  in 
the  late  1960's.  It  remained  substantially  unchanged  until  the  sunror  of  1986.    In  the  late 
sixties,  an  outside  consultant  programmed  a  package  that  would  cbllect  data  from  all  Financial 
Reporting  System  (FRS)  accounts,  assign  each  account  to  specified  categbries  bf  accounts  and 
copy  income  and/or  expenditures  from  each  account  to  a  file  callid  "PhaseO".  In  a  similar  fash- 
ion.  budgetary  figures  have  been  categorized  and  copied  tb  the  PhaseO  file.  These  nunibers  rep- 
resent the  current  budget.  The  current  budget  figures  are  then  incremented  by  some  antlclpatid 
rate  of  inflation  to  arrive  at  preliminary  request  budgit  figures  for  the  subsequent  year. 
After  the  Phase  G  file  ha*  Seen  constructed,  a  cbpy  of  the  f Hi  1i  printid  and  reviewed  by  the 
Budget  Office.  Edits  are  made  to  correct  mistakes  in  the  file  construction,  to  tnalci  adjustments 
arising  from  negotiations,  to  add  further  calculations  to  the  file,  and  tb  allocate  what  ari 
known  as-cash  funds"  to  various  categbries  of  expendlturi.  Usually,  a  number  of  edit  sessibns 
are  invblved.  Eventually,  a  second  file  is  created  .known  as  "Phasel".  that  contains  data  that 
has  been  summarized  further.  Any  tenporary  budget  additions  br  deductionr  are  also  Included  In 
Phasel.  After  additional  edits.  Phase!  is  printed,  published,  and  distributed  fbr  review. 

Majbr  Problems  with  the  Exlstijig  System 

ftsjne  might  expect,  this  process  has  been  lengthy  and  laborious.  It  is  one  that  is  itirat1v6, 
time  consuming  and  subject  to  derandihg  dead-lines.  Initial  budget  edits  have  usually  required 
s^everal  weeks  of  review  and  reruns.  In  additibn.  the  package  design  hai  limited  the  number  bf 
functions  performed  by  the  con^uter.  Oocumentatibn  is  virtually  nbn-existent.  Poor  dbcurenta- 
tion  has  frustrated  both  the  budget  bi^flce  and  data  processing  persbnnel.  Fbr  example,  neither 
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staff  has  been  certain  which  input  files  shojld  b*^  attached  at  process  start  Up.  Often,  a  num- 
ber of  runs  have  been  cbndpcted  in  order  to  identify  and  attach  the  correct  files.  Each  year 
the  budget  office  staff  has  also  ;fiade  a  very  large  hUmber  of  calcuUtiohs  by  hahdi  calculations 
that  should  have  been  performed  by  the  computer.  This  lengthy  and  iterative  process  In  conjunc- 
tion with  the  decision-making  demands  has  led  to  a  search  for  an  alternative  process. 


Decision  to  develop  a  PC-based  request  budget 

Initially  the  Office  of  Management  Systems  (OMS)  was  approached  by  the  Budget  Office  and  asked 
to  develop  a  hew  cbmputeHzed  process  to  alleviate  problems  mentioned  earlier,  decision-makers 
required  timely  ihfonhatidh  when  data  retrieval  and  summarization  was  time-consuming  and  some- 
times unreliable.  The  preliminary  idea  was  to  develop  an  on-line  system.  This  system  would 
enable  needed  changes  to  be  made  dynamically  and  reduce,  by  a  substantial  factor,  the  overall 
time  to  complete  the  process. 

OMS  examined  the  Budget  Office  request  and  asked  basic  questions: 

What  system  would  enable  the  most  immediate  and  flexible  access  by  the  Budget  Office  to 

request  budget  data? 
Hhat  technologies  were  available  to  build  such  a  system? 
How  could  OMS  best  utilize  Its  development  staff? 

Row  could  OMS  best  allocate  its  computer  and  staff  resources  and  those  of  th?  Budget 
Office? 

A  set  of  evaluation  criteria  was  established  and  used  to  select  the  best  sblutibh  among  a  num- 
ber of  alternatives.  The  result  of  this  inquiry  was  the  recbmmehdatibh  that  a  personal  computer 
based  request  budget  program  be  developed  using  personal  computer  spreadsheet  technology. 
Essentially^  a  PhaseO/Phasel  file  was  to  be  constructed  on  the  mainframe  and  downloaded  to  a  5 
arid  1/4  inch  floppy  diskette.  This  data  file  wbUld  then  become  the  input  file  for  a  Lotus 
spreadsheet  template.  Edits  would  then  be  made  directly  to  the  PhaseO/Phasel  data  now  contained 
in  the  template^  additional  allocation  and  PTE  calculations  would  be  performed  by  the  computer, 
and  a  thorough  documentatlbn  would  facilitate  start-up  and  overall  execution  of  the  request 
budget  process.  The  resultant  file  would  be  downloaded  from  a  mainframe  to  a  PC  diskette  and 
provide  the  Initial  data  for  loading  into  a  Lotus  template.  The  Budget  Office  staff  could  then 
manipulate  the  data  as  frequently  and  whenever  desired  using  Lotus. 

Advantages  of  a  Mainfrarne/Mlcro  So1ut4w 

the  Budget  Office  was  already  familiar  with  Lotus.  Thus,  they  could  Immediately  make  required 
edits  with  minimal  additibhal  training.    Lbtiis  wbuld  also  be  a  much  more  effective  vehicle  fbr 
edits  than  the  previous  system  bf  manual  calculatibris  and  multiple  iteratlbhs  bf  mainframe  pro- 


451 


cessing;  Further,  OMS  would  require  a  single  staff  person  to  restructure  existing  files  for 
ddwrnoadlnflj  and  they  could  readily  contract  an  butsldi  firm  to  develop  the  Lotus  template;  By 
sab-contracting  the  construction  of  the  Lotus  ten^late  to  a  skilled  and  experienced  outside 
developer  the  WS  could  significantly  reduce  the  development  tim  iRd  incorporate  state-of-the^ 
art  features  in  the  resulting  system,  in  addition,  OMS  wdUld  conserve  its  con^uter  prbcessing 
resources,  rely  on  the  Budget  Office  staff  using  their  microconDUters  to  make  necessary  edits 
and  calculations.  Additionally,  WS  had  recently  acquired  and  tested  a  nunfcer  of  downloading 
packagss.  This  option  would  represent  an  ideal  first  application  for  thi  selected  download  and 
pertnit  implementation  of  the  overall  project  with  comparative  ease.  Finally,  the  requisite 
resources  were  available  to  execute  the  project  and  develop  a  real-time  system. 

fesembling  Ah  Expert  Team 

Once  this  recowtsendatibn  for  a  PC-based  solutiot  was  accepted,  a  team  of  three  people  was 
assembled.    One  represented  the  Budget  Office,  drew  up  budget  specifications  and  acted  as  a 
liaisdh  with  WS  and  the  external  contractor.  The  second  person,  a  senior  systems  analyst  from 
the  university  Office  of  Hanagement  Systems  (OMS)  developed  the  download  file.    The  third  teim 
member  represented  Vantage  Information  Products,  Inc.  (VIP)  -  a  subsidiary  of  the  National  Cen- 
ter for  Higher  Education  Manageinent  Systems  (NCHEHS).    VIP  built  the  totus  template,  wrote  the 
docuihehtationi  and  provided  training  and  assistance  to  the  Budget  Office  staff  users.  The 
Director  of  OMS  assurmd  responsibHlty  for  overall  project  Cdordihatioh. 

Technical  Betails  of  the  Budget  Data  Assembly 

The  first  step  of  the  Request  Budget  processing  is  performed  on  ah  IBM  4381  using  COBOL.  It 
matches  the  "actual  year*  dollar  information  from  the  Subsidiary  Ledger  file  in  thi  Financial 
Reporting  System  (FRS)  with  the  continuing  dollar  and  full-time-equivaleht  (FTE)  budgets  from 
the  Budget  file  In  the  single  entry  Budget  System.  Increrent  tablii  prdvided  by  the  campus  bud- 
get offices  are  then  used  to  derive  projected  dollars  and  FTE  budgets  for  the  "request  year". 

To  understand  the  extraction  process  it  is  necessary  tc  have  a  some  technical  informatibh  on 
the  source  of  the  data.    The  FRS  subsidiary  ledger  file  is  a  Virtual  Acciss  Stbrage  Method 
(VSAM)  file  which  contains  dollar  and  attribute  informatibh  fbr  accounts*  or  budget  units,  that 
are  used  by  the  departments.  Each  7-dig1t  account  is  further  defined  by  a  3-digit  object  code 
with  specific  object  codes  reserved  fbr  budget  pbols.    Each  budget  p5ol  relates  to  specific 
expehse  or  revenue  object  codes  which  are  similar  in  nature  (e.g.  office  supbliis,  travel i 
etc.)  The  relatibnship  of  budget  pools  and  object  codes  has  beeh  predefihed  ih  the  system. 
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The  Subsidiary  Ledger  File  also  contains  attribute  irlfbrniatibh  heeded  fbr  the  request  budget, 
the  request  budget  uses  two  of  these  attributes^  the  State  Budget  Format  (SBF)  code  and  the 
line  nupfeer.  The  State  Budget  Format  cede  is  an  attribute  established  at  the  time  the  a  7-digit 
account  is  created  and  Is  used  to  Identify  the  state  schedule  to  which  ah  accbuht  relates.  The 
line  number  is  an  attribute  associated  with  a  lO-digit  account.  It  is  updated  weekly  using  the 
SBF  for  the  7-d1git  account,  the  budget  pool,  the  detailed  object  codes,  and  tables  maintained 
by  the  Central  Fihahce  Office. 

the  Single  Entry  Budget  System  Is  an  online  system  which  provides  entry  of  all  budget  data, 
including  base  amounts  and  FtE  budgets,  continuing  and  temporary  budget  revisions,  tenporary 
realldcatibhs,  ahd  positibh  ihfbrmatibh.    It  is  maintained  by  the  Campus  Budget  Offices.  The 
budget  pool  record  used  in  the  Request  Budget  cbhtaihs  budget  data  by  FRS  object  code  fbr  each 
Subsidiary  tedger  account  with  c  budget  or  an  expenditure.    The  Request  Budget  is  only  con- 
cerned with  those  budgets  that  are  carried  forward  to  the  next  fiscal  year,  the  continuing  bud- 
gets are  rolled  forward  automatically  to  the  hext  year  fbr  state  fuhded  accounts.  Hheh  the  Bud- 
get Offices  have  entered  all  of  the  revisions,  a  backup  tape  file  is  frozen  for  the  PhaseO  run. 

The  third  source  of  ihput  ihfbrmatibh  is  a  set  of  tables  provided  by  the  Campu->  Budget  Offices. 
One  Is  the  Standard  Request  Year  Increments  with  increase  percehtages  by  budget  pool  withih 
campus;    a  second  contains  other  major  adjustments.    The  third  table  is  a  line  number  table  of 
required  line  numbers  withih  State  Budget  Format  with  a  description  used  for  reporting  purposes 
only.  The  last  source  of  Input  data  is  miscellahebus  tables  ahd  files  already  established  in 
the  Financial  Reporting  System.    These  tables  files  are  used  to  determine  the  State  Budget  For- 
mat and  line  numbers  for  accounts  that  are  not  established  on  the  previous  fiscal  year  FRS  and 
to  derive  actual  FTE  from  the  FRS  dollar  ainbunts.  The  first  program  on  the  mainframe  produces 
two  reports  and  a  summary  file.  The  first  report  (PhaseO)  displays  three  sets  of  columns  of 
data.  The  first  column  Is  the  actual  dollar  amount  expended  in  the  prior  ^iscal  year;  It  is 
derived  from  the  FRS  subsidiary  ledger  file,  the  second  set  of  columns  is  the  continuing  dollar 
and  FTE  budgets  from  the  current  year  ("estimated").  These  data  are  from  the  "frozen"  budget 
file.    The  third  set  of  cdlumhs  is  the  "request"  year  data  which  Is  projected  by  multlplyihg 
the  estimated  year  dollars  by  prescribed  increase  factors  provided  by  the  Budget  Office  and  by 
adding  or  deducting  rpecial  amounts  provided.  Totals  for  all  columns  are  by  line  number  and 
State  Budget  Format.  The  second  report  Is  the  same  three  sets  of  columns  of  dollar  and  FTE  data 
Included  in  the  PhaseO  report  summarized  to  line  number  withih  SBF. 
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The  Download  Procedore 

A  suwiiiry  file  containing  one  record  for  each  line  Is  produced  at  the  time  the  previous  malh- 
frame  reports  are  run.    This  suiSSary  file  Is  rifbrmatted  to  an  output  file  using  a  second  tnaln- 
frame  prograni.    In  this  program  the  EBCDIC  numerics  are  reforSatted  to  ASCII  numerics,  each 
field  Is  separated  by  a  delimiter,  and  state  budget  formats  and  line  nuntirs  can  be  reassigned. 
The  output  file  is  then  ready  to  be  downloaded  to  a  360Kb  PC  floppy  disk  using  Virtual  Dlik 
Access  Hethod  (VDAm).  a  file  transfer  software  package  from  vhaser  Systems.    VDAH  runs  under 
IBM's  OS/HVS  operating  system  with  Advanced  coimunlcatloni  Function  for  Virtual  Telecormunl ca- 
tions Access  Hethod  (ACF/VTAM).    ^DAM  and  a  resident  terminal  emulator  program  -the  University 
of  Colorado  Is  currently  using  IRMA  -allow  the  PC  and  the  mainframe,  or  host  computer  to  commu- 
nicate with  each  other  and  share  files. 

0nce  a  user  is  signed  on  to  VTAM  and  VDAM  a  virtual  disk  drive  can  be  created  and  Counted 
on  the  mainframe,  or  host  computer  using  VDAM.    Thin  VDAM  sllocates  blocks  of  direct  acceis 
storage  spaces  to  create  a  VSAM  file.  Although  this  VSAM  file  icts  like  a  floppy  disk  attached 
to  the  PC.  it  is  not  a  -real"  disk.    Therefore  VDAM  h.s  called  it  a  virtual  floppy  or  fixed 
disk,  or  VFB.  It  can  be  accessed  by  both  the  PC  and  the  host  computer.    The  PC  user  is  allbwid 
to  move,  or  "captarc  .  a  held  output  file  to  an  OS  sequential  dataset  or  a  partitioned  dataset 
member  on  the  host  tr    .t-  .-.    7ne  University  of  Colorado  has  created  one  sequential  dataset  to 
be  used  for  all  down-    .'ng     At  the  ti.-re  the  host  job  is  captured  it  can  be  deleted  automati- 
cally from  the  held  ou.    -  ^^i.,  f r  jslhg  up  resources  on  the  nutpui  spool.  This  captured  out- 
put file  can  then  be  mov  -  from  the  L:   dataset  to  the  VFD  created  with  VDAM.    Now  the  VFD  can 
used  as  if  it  were  a  rxt     tlop^y  dls    for  the  PC.    Using  the  DOS  copy  conmand  it  can  be  copied 
to  another  floppy  disk.        F    o.c  Vf  pressing  It  is  necessary  to  dismount  the  virtual  floppy 
disk  and  sign  off  to  VDAK  a  j  ic  vAH. 

Although  VDAM  has  uploading  as  wf^  »s  down,;,. ...r  functions,  the  University  of  Colorado  has 
limited  its  use  to  downlocdiri  for  ':ocurity  and  tile  integrity  reasons.  For  space  nanagement 
the  use  of  a  held  output  file  which  is  deleted  from  tho  output  spool  after  the  downloading  pro- 
cess is  complete  was  selectcrf  because  one  OS  sequential  file  can  be  used  instead  of  many  files 
created  for  each  user.  Currently  the  Request  Budget  process  is  thi  only  procedure  using  the 
downloading  function  but  there  are  many  potential  applications.  Users  that  ire  currently  hand 
entering  data  into  tOTUS  spreadsheets  using  data  from  mainframe  files  are  anxious  to  use 
the  downloading  process  of  VDAM.    The  major  problem  facing  them  is  how  to  git  thiir  EBCDIC  num^ 
erics  used  on  the  IBM  mainframe  converted  t5  ASCII  numerics  Used  by  LOTUS  and  other  software. 
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M4cT^4iiplementat1dh  Design  Cons1derat1dhs 

For  the  Budget  Office  staff  pse  both  spreadsheet  and  database  software  were  cbhsidered.  The 
Lotus  spreadsheet  (all  1-2-3  and  Synphbny  versions)  was  ultimately  chosen  for  several  reasons. 
First,  the  spreadsheet  metaphor  was  familiar  to  most  end  users  whereas  database  structures  and 
procedures  were  considered  the  domain  of  computer  specialists.    Second,  the  users  needsd  the 
ability  to  make  modifications  themselves  in  a  relatively  "clear-box"  environment  rather  than  in 
the  more  arcane  "blacR  box"  that  Is  the  normal  user  perception  of  computing.    The  capability 
for  the  end  user  to  examine  directly  the  formulas  and  Inter-relationships  -  In  essence,  the 
source  code  -  is  the  feature  that  has  made  the  electronic  spreadsheet  the  "manager's  program- 
ming language".    In  excess  of  four  mil  lion  users  have  some  fluency  with  Lotus  1-2-3;  a  statis- 
tic that  few  other  languages  can  begin  to  approach.  This  decision  was  not  taken  lightly,  how- 
ever, because  spreadsheets  do  not  permit  much  error  trapping  to  be  built  into  the  application. 
Consequently  more  attention  had  to  be  placed  on  logical  design  so  that  errors  would  be  very 
evident. 

To  organize  the  spreadsheet  it  was  structured  In  a  reference  "screen  grid"  design.    Since  a 
persbhal  cbmjsuter  screen  can  display  20  spreadsheet  rows  at  one  time  (19  for  DEC  and  HP)  and  72 
characters  per  line  that  became  our  grid  unit.    The  final  template  consisted  of  approximately 
100  screens  each  displaying  a  maximum  of  about  IK  of  data  and  labels,  it  was  decided  to  make 
the  screen  image  conform  as  much  as  possible  to  the  state  budget  forms  so  that  the  users  Wbuld 
feel  nibre  cbmfbrtable  with  the  technology.  The  user  would  thus  be  filling  In  ah  electronic  form 
rather  than  e.  .jrihg  data  into  a  special  input  area.    The  spreadsheet  was  "locked"  against 
accidental  ovt'-  riting  and  user  input  cells  -  99%  data  -  were  highlighted. 

Us-^rT   ould  modify  any  label  or  forrtHa^  bbwever*  by  deliberately  "uhprbtecting"  a  cell  to  make 
tbti^y  J.  To  maxJinize  User  cohveh1ehc<:  and  access,  rnacrds  -  prep^'ogrammed  Lotus  commend  routines 
-  were  usci'  extensively.  Users  were  gi   -n  several  options  for  moving  about  the  template  with 
re  deiag'st  option  it  i\q  menu  selection.    Custom  menus  are  themselves  a  special  fbrm  bf  Lbtus 
^'tro  ;*     ,  Jimn>1ng  and  r  ".us  were  chained  ahr!  cross-linked  extensively.    To  accdrrinodate  a  need 
w  <dta  fOfifi  '^hat  always  contaii.ea  iiiore  than  72  characters  several  columns  of  data 

.•Ki'ir  '  <nr.      '  uy  sp'^c*- i  Jlcplay  macros.    F?  user  could  opt  to  have  any  two  of  the  three 
i;-.  r,      d1        H  at  one  t  <»»€.    Special  pri.it  macros^  selected  by  menui  cbntrblled  the  expah- 

;;ivh         t  'a^  f  If^Tjedlately  prior  to  printing  and  obtained  the  necessary  header  and 

fo^ver  y-ji  5        f  i  t  i»»^eni:att;  for  the  Inevitable  "mis-execution"  by  a  user  an  "OOPS  macro"  was 
ihiC  esteblishc'd  to  n-Kct       parameters  to  default  states. 
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Prior  experience  with  developing  documentation  for  end  users  led  VIP  to  keep  print  dbcuiiiehta- 
tioh  to  a  minimum.  Readers  seldom  consult  the  manuals  and  almost  always  wait  until  they  do  not 
know  how  to  proceed*    The  design  of  the  menus,  and  the  dh-screeh  documentation  were  thus 
intended  to  solve  that  problem.  Training  of  budget  office  staff  was  planned  frbiri  the  start  of 
the  project.  Althbu§h  group  sessions  were  considered,  the  logistics  of  the  situation  made  it 
more  logical  to  train  one  primary  user  in  each  location  in  a  personalized  "one-on-one"  basis. 
Telephone  support  was  provided  •'on  demand"   and  proved  to  be  very  effective  in  solving  80-90* 
of  the  problems.  Users  could  be  talked  through  the  process  ano  make  corrections  oh  the  spot. 

"The  lottom  tinei 

The  ultimate  test  is  to  ask  the  question  "If  you  had  it  to  do  over  again  would  you  do  it  the 
sail*  way?"     The  develbpiwnt  of  the  personal  computer  request  budget  template  was  rather  com- 
plex, requiring  a  large  hUmber  of  design  decisions.  Grucial  to  the  successful  development  of 
this  package  was  ongoing,  informal  cbitinuhicatiohs.  Every  team  mefSer  had  ininediate  access  to 
the  others  and  everyone  was  free  to  ask  questions  and  make  suggestions  thrbughbut  the  project. 
From  the  perspective  bf  all  participants  this  project  was  accepted  and  completed  in  only  ninety 
days  because  an  effective  team  approach  was  adbpted  that  involved  the  end  user  in  a  very  direct 
and  immediate  fashion.    In  addition,  the  decision  to  engage  ah  external  developer  er  bled  the 
University  tb  optimize  its  scarce  resources  and  effect  a  quality  solution  iri  a  very  short 
period  bf  time. 
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Mi6RftTlbM  OF  HOST  COMPUTING  TO  MIGROGGMPUTER  PROCESSING 

AT  BENTLEY  COLtEGE 

Thomas  Maggiacorao 

Bentley  College 

Walthain 

Massachusetts 


This  paper  describes  the  Bentley  College  migration 
from  a  highly  centralized    hdst_  cbmpater-oriented 
environment        to        bur^^    current      mixture  of 
microcbinputer  and  host  computer,  and  the  problems 
encountered      distributing      information      from  a 
centralized  subject  data  base  to    a  micrbcbmputer 
environment.        The      planned    evblutibh    from  an 
envlronnaent      consisting      of      hbst  computing, 
communication        servers,        file      servers^,  and 
microcomputers  to  one  of  a  centralized  -processor , 
departmental    prncessbrs^     and  microcomputers  will 
be       described.      _  fihticipated       problems  of 
connectivity,  data  base  synchronization,  universal 
dictionaries,  hardware,  security,  data 

administration,  and  software  will  also  be 
discussed . 
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!•  OVERVIEW 

Sistor ically^  §ost  data  processing  resoarce  plans_are  tbe^  result 
of  tedious  capacity  planning  sessions  involving  estimated^  aser^ 
application^  and  harcaware  growth .  Then  a  quest  for  a  computer 
that  will  satisfy  the  requirements  is  started.  Usually,  it  is 
the  next  biggest  computer  that  the  vendor  makes.  After  much 
haggling  by  management  over  cpstSr  the  upgrade^  is  made  and 
everyone^  is  happy  for  some  period  until  the  oemahd  again  exceeds 
the  supply^  and  the  p^o^^ss  is  started  all  ove'^  again . 

This  paper  illustrates  a_  different  approach  for  providing 
adequate_  computing  resources  for  the  administrative  offices  of 
Bentley  College.  It  is  an  evolution  from  a  highly  centralized 
computing  environment  to  one  of  departmental  computing ,  yet 
retaining  the  advantages  of  centralized  inf orTtatibh. 


It_will  trace_the_evoluti6h  of  Behtle^  administrative  computing 
from  a  centralized  host  computer  to  terminal  environment^  to  a 
phase  of  centralized  host  -  coir^uter  to  terminals  _and 
microcomputers  with  intervening  file  and  communication  servers^ 
to  a  desired  environment  of  centralized  host  computer  networked 
with  departmental  computers  serving  terminals  and  microcomputers 
of  individual  departments. 


Bentley _ebl lege  _  is  fortunate  _  in  .having  _  a_  truly  centralized 
"subject"  data  base,  and  the  software  and  hardware  which  supports 
this  type  of  data  base,  the  Prime  Information  computer ♦  A 
subject  data  base  is  one  in  which  there  is  no  redundant  data. 
For  example,  a  person's  name  appears  only  once  in  the  data  base 
and  is  available  initsmbst  current  fbrm  to  all  the  bfcfices  of 
the  ebllegei-  Many  schools  and  businesses  desire^  this  -type  of 
data  base ,  but  few  obtain- itv  -There  are> -however >  technological 
and  procedural  problems  that  must  ba  overcome  if  we  are  to  retain 
this      type  data    base    with    our    desired    environment  of 

departmental  computing.  These  problems  and  possible  solutions 
will  be  described  later  in  the  plan. 

11^     INITIAL  ENVIRONHEHT 

When  Administrative  Systems  started  using  the  Prime  computer  ^  the 
configuration  was  that  of  a  typical  centralized  computer  system 
(see  Figure  1).  This  consisted  of  the  Prime  computer  connected 
tb  the  terminals  through  wires  attached  directly  tb  the  terminals 
and  afrbht-ehd  cbmmunicatibhs  processor  (Mic  and  then  to  the 
computer i  If  bhe  computer  br_ the  front-end  cbmmunicatibhs 
processor  vc^nt  down,  all  users  were  without  computer  service^ 

The  initial  computer  was  a  Prime  model  850,  which  was  upgraded  to 
the  present  model  9950  in  January  1984. 

The  system  software  was  Prime  INFORMATION  running  under  PRIMOS; 
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The  application  software  was  the  Academic  Inst itutibnal 
Manageinent  System  (AIMS)  package  which  had  been  purehased  f rdm 
AXXESS.  Ah  existing  Work  Order/Ihvehtbry _  system  was  converted 
from  the  DEG  version  of  the  pr6gram_t6  the  Pr ime  computer  and  was 
written  in  Coboi;  aii  other  programs  were  written  in  INFO/BASIC. 

In  a  relatively  short  time  period  (August  1982  through  September 
1984},  modules  of  the  AIMS  package  were  implemented  to  provide 
computer  services,  to  the  Eegistrar^^  Admissions,  Alumni } 
Development,  _  Finap-^ai_^  Aid^^  Student  Housing,  Accounts 
Receivables,  General       Jger ,  Fixed  Assets,  a        eneral  Mail, 

Ma jor  enhancements  to  the  existing  modules  and  additional 
customized  modules  were  added  later  to  provide  computer  services 
to  Purchasing,  Accounts  Payables,  Cainpus  Police,  Student  Affair s^ 
Continuing  Education,  Evening  Division,  and  the  Graduate  and 
Undergraduate  Schools. 


The  basic  gbal_bf _ this  ehvi rbhment  was  to  pr6\7ide  a  re! iabie , 
workable ,_ integrated  administrative  computer  system,  and  provide 
at  least  basic  computer  service  to  as  much  of  the  College  as 
possible  in  the  least  amount  of  time. 

III.     PRESEHT  ENVZRONMEKT 

The  present  Prime  9950  computer  3  installed  at  Bentley  Cllege 
in  January  1984.  Since  that  time,  usage  of  the  computer  has 
increased  dramatically.  Listed  below  are  a  few  factors  which 
show  this  rapid  growth  over  a  14-month  period: 


FACTOR 


MARCH  1985 


MAY  1986 


AVG.   NO.   OF  COBCUBRENT  TASKS 

TOTAt  m.   Of  USERS 

AVG.   CPU  UfiEiZAfiGN 

NO^  RECORDS:^ACCESSEDXHbOR 

TOTAL  CPU  SECONDS/MONTH 

TERMINALS  AND  PRINTERS 


50 

182 
-  43% 
643,851 
771^824 

93 


85 
254 
-_  78%* 
1,369,599 
1,127,305 
124 


♦Because  of  the  architecture  of  a  virtual  computeL ,  Central 
Processing  Unit  (CPU)  utilization  never  reaches  100  percent. 
75-85  percent  is  itiaximuin  CPU  utilization  for  this  computer. 

In      February      1985^       a      planning      session      was      held  with 

representatives    of    the    administrative    departments  and  the 

Administrative  Systems  staff  to  develop  a  two-year  computer  plan^ 
One  of  the  goals  set  by  the  department  as  a  result  of  this 
ses&tion  was  to  provide  microcomputer  resources  to  the 
administrative  offices ,  wi th  the    objectives     of    providing  word 


EKLC 


463 


processing,  spreadsheeting ,  secondary  processing  capability,  and 
host  to  microcomputer  download  capability.  '      *-  '  ° 

offload^SoJi^^Jf*'^J^  :  Respect  to  the  computer  center  Were  to 
hJliS  fnS  ?        =  and  relieve  the  host  from  the 

Additidn«t?S^"f^        "^i"^  processing  load  that  it  is  performing, 
ihi  2^Jlr  =  =-^^--"}^  give^the  users  independence  with  respeSt 
?•  ^"  obtaining  solutions  to  some  of  the  mihdt 

application  needs. 

There  are^presently  over  60  SicrbcoSputeis  in  the  administratiye 
ottices.  Some  of  these  microcomputers  are  connected  to  the  host 
f^^^K^J  ,^^^°^??  local    area    network     iLANU  and  a  few  are 

J^^JJSS  i.K°  ^  ^'^f  server.  With  this  configuration,  we  have 
entered  the^second  phase^ of  our  evolution  shown  in  Figure  4.  The 

5iSf?fr??i0''f.'"  mixture  of  IBM  XTs  and  Hewlitt  Packard 
Vectras  (IBM  AT  compatibles). 


J^^fJioB,  most^  of  the  125  terminals  are  connected  through  a 
utir^l  to  the  Prime  model  9950  host  computer.  Figure  2  shows  the 
current  phase  of  the  evolution. 


s5*a«c^  software     is    still     Pr ime^lSFORMftTlOM  running  under 

=il  f  l°f^f^i  several  hewer  releases    have    been  installed 

leOSf  initial     installation.       The  microcomputers  are  usira 

MSDOS  as  the  operating  system.  u:,ir.d 

The  applicatioh^sbftware  on  the  host  is  still  SIHS^  with  Sany 
enhancements  and  customized  modules^  Other  administrative 
offices  now  jerviced,  include  Office  of  Career  Planning  an-' 
Placement,  ^Office  of  Student  Goonseling  and  Development,  Rdulr 
Referral  and,  Information  Center ,  Computer  Equipment  Inventory," 
Library,  Public  Affairs,  and  Student  Activities. 

r«Lf'^*i"i^!^'*^^®  are  issued  with  WordPerfect  and 

LOTUS  _i^2-.3  as  word  processing  and  spreadsheet  software, 
regj^ftctively.  Several  of  the  departments  have  REVELATION  runhihq 
on-cheir  micrpcgraguters  and  use  it  to  download  data  front  thS 
host.  REVELATION  is  a  Pick  system  very  similar  to  Prime 
INFORMATION,  and  can  also  be^^used  as  a  standalone  data  base 
system  on  the  microcomputer.  A  few  of  the  microcomputers  are 
connected  together-  using  Ongermann-Bass  Net/One  giving  them 
^ccess^to  a  file  server.  An  electronic  mail  system  (The  Network 
Courier)  is  also  available  to  these  microcomputers. 

Some  technological  prbblems    have    Occurred    us i        the  dbwhlbid 


program    to    allow  individual 
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fields  of^a_^ record  to  be  downloaded  rather  than  the  entire 
record.  Modifications  were  also  made  to  the  host  download 
program  ^to  provide  ah  audi t^^ trail  of  the  downloaded  records. 
Other  software  is  being  researched  in  the  hope  that  something  can 
be  found  that  will  solve  these  problems. 

pramatic  growth^df  ftiMS  users  and  systems  has  catased  perf5rmah5e 
problems  of  the  centralized  host  computer.  Since  many 
technological  problems  have  to  be^iclved  before  the  next  phase  of 
the  plan  can  be  implemented^  ah  interim  upgrade  of  the  computer 
must  occur.  The  present  environment  will  be  expanded  to 
introduce  more  microcomputers  to  the  network  for  the  next  year  or 
so,  at  which  time  we  will  have  reached  maturity  with  this  phase 
of  ^our^  evolution  and  will  be  ready  to  enter  the  desired 
environments 

iVi     FOTORE  ENVIRONHEIIT 


abcut  a  year's  time,  we  will    have     individual    departments  that 
=^«^e    processing    demands    that    will    warrant    their  own 
computer  ^ 


Since  we  do  not  want  to  abandon  the  advantages  of  the  centralized 
data  base  structure  we  have  now,  it  will  be  necessary  to  provide 
access  to  the  data  base  and  still  give  them  the  processing  power 
they  need.^^  This  is  where  the  concept  of  departmental  computing 
comes  m  (see  Figure  3).  =- 

This ^environment  will  require  drastic  changes  in  the  way  we  will 
provide  computer  resources.  __Essehtial ly,  the  central  computer 
^ill  become  a  super  file  server,  security  enforcer,  and 
depository  for  the  universal  directory. 

As  a  super  file  server,  it  will  be  required  to  provide  access  to 
the  data  base  data  for  the  requesting  ^departmental  computers. 
The  key  elements, to  this  function  will  be  a  high-speed  method  Of 
data  transfer,  and  a  universal  dictionary.  The  high-speed  data 
transfer  will  be^suppiied  by  the  LAN.  The  network  how  takis  oh  a 
greater  importance,  as  the  central  computer  becomes  just  another 
nQde_  in-  the  network,  albeit  an  important  node.  Survival  of  the 
network  becomes  more  important  thah_  survival  of  the  central 
corapater,  as  without  the  central  computer  some  processing  can  be 
accomplished  (assuming  that  one  of  the  departmental  computers 
assumes  the  file  server  role),  but  without  the  network  there  is 
no  access  to  the  data* 
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PLANNED  ENVIRONilENT  -  PHASE  Ili 
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The  aniversal  dictionary  is  also  a_ina3or  key  element  as  it_  will 
provide  the  Ideation  of  the  requested  data,  and  will  figure 
predotniriately  in  the  security  of  the  system. 

Gbed_sGftware  is  essential  in  this  ehvirohnieht.  The  b^erating 
systeiB^^  network,  and  agplicatibh  software  become  more  tightly 
integrated.  The  operating  system  of  the^  central  computer  must 
now^  ^deal  with  the  operating^  systems  of  the  departmental 
computers,  and  such  things  as  synchronization  of  internal  buffers 
and  cache  become  critical  for  data  integrity. 

Network  management  biftware  is  critical  also  because  the  data  is 
flowing  throughout- the  system,  and  things  such  as  location  and 
health_^of  the  network  nodes,  ttansactibn  yblumes,  and  usage 
statistics  become  very  important  fbr  maintenance  and  planning 
purposes.  ^ 

the  fuMCtionality  bf  the  ftlMS  software  will  remain  relatively  the 
same,  but  emphasis  wi 13  shift  from  providing  information  ^o 
collecting  information  that  will  be  delivered  to  user  departments 
for  processing  on  microcomputers  at  their  Ibcatioh.  In  this  way, 
the_ftIMS ^package  will  be  the  vehicle  to  input  data  into  the 
centralized  data  base. 

For  departtnents  whose  processing  demands  exceed  the  capacitiias  of 
a  _mlcrocomputer  and  require  a  more  powerful  mihicbmputer^  majbr 
modifications  to  the  AIMS  software  must  be  made  to  enable  these 
departments-  to  run  subsets  of  the  package  bh  their  computers. 
This  arrangement  has  some  nice  advantages  in  that  overall  system 
security  is  enhanced  because  the  department  cannot  access  other 
modules  even  if  they  cbuld  bypass  the-system  security,  as  the 
modules  do  nbt  reside  oh  their  computer,  and  the  operating 
efficiency  is  increased  with  the  smaller  applicatibn  subset* 


For  Bentley  College  tb  remain  in_ the  forefront  cf  administrative 
computing,  it  is, necessary  that  a  long-range  plan  be  implemented, 
This_plan  basically  consists  of  two  steps.  The  first  is  a 
required  upgrade  to  the  present  computer  to  be  able  to  satisfy 
the  present  and  sBorts^term  computer  demands.  The  second  and  most 
difficult  step-is  to  proceed  toward  departmental  cbmputing.  This 
step  will  require  solutions  , tb  several  complex  technical 
problems.  However,  the  result  Will  be  a  computer  system  that 
will  be  affected  less  by  perfbrmahce  problems  and  less  expensive 
incrementally. 
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^  As  more  and  more  universities  adopt  automated 
systems  for  tracking  a  student's  progress  toward  a 
d|gree,  it  becomes  important  to  assess  tfil  whole  syltem 
of  student  record  keeping  and  processing.  system 

f 4««  ^iT®  ^^^^^^i®"^^  of  academic  informa- 

tion has  been  to  ^eep  the  student's  transcript  ^^^^^ 
l^r^S?^  database  while  Petition?!  and  othe? 

excepti^ons  remain  in, paper  files.     In  this  state  thi 

proc'^ls^ng?''^''''  '^"^  ^°  machini 

4.K  t  ^fi©- Univ  .  rsity  of  Kansas  has  adopted  the  prihcioii 
that  ati  academic  information  on  a  studerLt  ^s  to  bl 
i^ar^^^v  transcript.     Further,  this 

information  ^is^  to  Be,  coded  in  a  standardized  format  sd 
that  comp^uter  programs  csn  accurately  process  the 
entire  academic  record.  t'^u^caa  tne 

i-^  ProcesMng  performed  on  the  student 

r^^ccri  by  various  schobis  within  the  universitv  lav 
IM^-^Jf  H         student  record  is  made  availlSle'^bn  a 

ln«rr«i^lL*'^''^^  microcomputers  for 

specialized  processing. 


KH's  Academic  Records  Tracking  System  provides 
«lf^\^»?  °^  'f^  procedural  and  technical  iSsulf  thll 
principle"  ^'"P^®"*®"^^"^        automated  system  under  this 
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Electron j'^  otudent  Folders 


.  Tht  fihrase^^'graduation  requirementr"  is  simple  and  well 
understood.  Simple  and  well  understdbd  until  one  attempts  to 
svaiuate  the  record  o^  a  student  who  has  been  at  two  or  three 
schools  and  has  changed  his  intended  _degree  two  or  three  times 
*^e  have  all  experienced  this  difficulty  in  evaluating  a  stu- 
dent's record.  Host  often  we  have  a  staff  who  have  been  in 
place  for  a  number  of  years  and  understand,  or  should  I  say  have 
assumed  they  understand,  what  the  intention  of  the  original 
requirements  were.  In  most  cases,  theso  are  written  but  in  a 
number  of  cases  the  intentions  are  part  of  the  folklore  of  the 
individual  school.  With  the  availability  of  computing  power  in 
big  and  little  packages  all  of  us  have  thotight  at  one  time  or 
another  of  turning  over  this  tedious  "graduation  check"  task  to 
a  machine.  Then  we  start  the -diff  icult  task,  the  algorithms  for 
implementthg  the  folklore  which  has  built  up  through  the  years. 
The  grandfather  clauses,  the  accepted  exceptions,  the  "we  do  it 
this  way"  and  other  idiosyncrasies. 

-_-  We  soon  realize  that  itiany  of  the  Idiosyncrasies  and  excep- 
tions are  small  pieces  of  paper  and  notations  in  what  is  most 
likely  called  at  all  sebools,  a  student's  confidential  folder 
What  we  want  to  describe  in  th^is  paper  is  how  we  took  such  a 
system  at  the  eeileae  of  Liberal  Arts  and  Sciences  at  the 
University  of  Kansas  and  are  transferring  it  to  a  computerized 
system.-^  We  are  still  in  the  transition  process  which  will  take 
some  time  to  complete.  we  want  to  describe  to  you  a  little  of 
the  history  of  the  process  and  the  underlining  principles  which 
we  have  adopted  and  the  transition  to  a  new  system. 


^  Let  roe  start  feyL  describing  the  "old"  system.  There  are  two 
parts  to  the  student's  record  in  the  old  system.  The  student's 
transcrip'i  and  what  is  nominally  called  the  student's  confiden- 
tial folder. 

...  ^.^^  student's   transcript  is  Vept   in  two  iorms .  The 
Official  record^  is^  paper  record  kept  in   the  Registrar's 
Office.    A  second  record^  which  is  essentially  equivalent  to  the 
off iclal  paper  record,  is  kept  on  the  Student  Record  information 
System  database  in  the  main  administrative  computer .  Until 
recently,  the  student  database  transcript  did  not  contain  all  of 
the  material  on  the  paper  transcript.    In  particular,  correspon- 
dence courses  were  kept  only  on  the  paper  transcript.     This  has 
been  corrected  so  that  all  of  the  informatibh  that  Is  on  the 
paper  record  is  presently  contained  on  the  student^ data  base. 
Unfortunately  J   some  courses  such  as  courses  transferred  from 
other  universities,  CLEP  courses  and  bt&erv  special  types  of  non- 
standard university  courses  are  not  In  machine  readable  form. 
This  means  that  the  discipl^ine  In  which  the  course  belongs  is 
noted  in  the  course  number  sectic.  -sf  the  data  base  but  a  course 
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ioulfe  ^^s"?Lt"^1i.^^^^^^  ^  iSforSation  on  the  specifics  of  the 
course  is  contained  in  the  course  description*     Althbuah  this 

lenf  itSlf  f standardized  such  "^a  ihechaniln  does  Sot 
lend  itself  easily  to  a  machine  based  system.  m  fact  J 
univei^sity-wtde  syste^^  or  philosophy  was  nol  in  place  until 
iS'dala'^^llf''^         ^'^^^  '^^^^  be  plScld%n""ti^ 

cpfilKtffi^^l^l^^h^l-ll"!^^^^^  ^^^[^ 
the  school  in  which  fie  was  enrolled,    if,  fblexampll    a  student 

thl^lhaS'^^^'T"*  ^""^^^  ^^^^^  Arts  and  Scien^^s  to 
the  Sci«,o|  of  Business,  the  Schbbl^f  Busi  would  Prbdude  a 
new  confidential  folder  for  the  student.    The  initial  sUli  if 

Ifie'folilr'^'NP^'^^^  Scielvdes,ilSrf  Jeep 

the  folder.     It  Is  easy  to  see  that  a  student  may  end  ud  with 

wh^'ch  ikllL'^'nWyMi^^  ^''J;  Tf^  P^-es'll  l^lorLtioS 
wnicn  _pertain  to  trie  particular  school  in  which  Hp  waq  » 

Mroilea  but  failed  to  indicate  the  s^lclfiS  with  rfawdf 
^  MwJf^lf^aiMiluft."'''^  schools     \xthough  this  liS'Utt 
U^^'i?'c^^m''%^^'^^        nils'  "ifTlufeni 

c^SrsS^  and  Sciences,  In  SL  transfer  to  a 

floriiSh^^;?Ji"?^  ^^^f*".^!^^  ^  Similar  requirement  this  exemp? 
^i?^*-?^^^*"  not  be  carried  forwa.-d.  other  modifications  thrOUdh 
petitions  or  other  mechanisns  Of  the  student's  degre^  rlSuir^^ 
ff5entl«l%nfJ''  ^"  this^  confidential  folder.  Si^e  this  cln~ 
fldentlal  folder  is  furnisJied  ta  the  student  every  ^em^ster  for 
n?I  P"^f°^^  the  security  of  the  f older ^  fn^^^rSnfl  wal 

nli.    In  fact,  the  return  of  folders  to  the  central  filp  ««« 
guaranteed  and  caused  considerable  difficulty! 

Problifiis  related  with  this  are  bhvious  but  let  me  review 
them  vjBry  qutckiy.     Since  tfie  student's  progress  waruodlt^^ 

•  In  sowe  case^  a  student  would  have  his  f oiler 
updated, mpre  often  but  clearly  the  probability  of  a  students 
hil^f  oiLi°l^^^'  ^.^^^^^^^  correct'^^  at  the  tlml  hi  received 

sturtl?^  hiir^-^"M''!^^£  Much  Of  this  updating  was  done  by 
would  he  ^f^l?S  f^^^T*^  ^^^P  turnover  guaranteed  that  therl 
fbfa^i«      i  U"°V^^*^".  of  these 

I  *  °^  a  folder  and  the  contained  records  wbUld  be 

fs  lnnM^O"Lj?f f V   ^^^^       ^P^^^^^^       true  of  infdrmltlln  such 
as  approved  petitions,  special  exemptions  and  what  have  you. 

to  Jcesb  few^^JSfsi^f  ^°  the  ^single  confidential  folded  wouJi  be 
l^rt  f^®"^T  ^®  retained  by  the  central  office 

and  the^ttier  Issued  to  the  student.  This  duplication  of  record 
dl^./n'?^««^  P.*^*?^  college  Of  Liberal  Arts^  and  ScieftlJf  ?Se 
prohibitive!  ^^^^^  duplicate  folders  was  cbrisiderid 
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-  in  providing  an  automated  ''graduatibn  eheeki^'^  which  would 
provide  updated  information  to  the  student  with  regards  to  his 
progress,  the  folder  was  a  Jcey  issue.^  The  challenge  is  getting 
all  academic  information  bh  a^t^udent  lir  machine  readable  form 
so  that  a  student's  progress  could  be  determined  automatically^ 
Part  of  the  difftcUiity  ts  quite  clear,  courses  which  are  not  In 
machine  readable  form  should  be  placed  in  machine  readable  form. 
A  system  must  be  adopted  to  code  these  in  a  mnembhie  way  so  that 
both  the  machine  and  people  can  read  the  eburse^  number  *  The 
code  should  reflect  the  relationship  bf  a  cburse  to  the  students 
progress  towards  graduation.  Iheludihg  ail  of  the  information 
on  petitij>ns,  special  exempttbhs  and  what  have  you,  in  machine 
readable  form  was  mbre  difficult.  m  any  event*  bur 
consideratibns  at  this  point  lead  us  to  adopt  three  primarv 
principles:  f  j 

i.  All  academic  inforraatibh, ^including  peti- 
tions and  any  special  exemptions,  must  be 
contained  bn  the  student  data  base. 


II.    The  present  structure  of  the  data  base  cbuld 
hbt  be  changed. 

III.  Only  the  Registrar  and  the?'':  authorized 
represen^tatives  ebuld  updafc-  the  student 
data  base. 

Principle  11  emerged  because  the  administfatibh  felt  that 
-  ^'fJ^l^  _be  too  expensive  to  modify  a  number  of  thetf  programs 
and  therefore  that  we  should  accept  the  present  structure  of  the 
data  Jaase.  This  was  accepted.  These  basic  principles  led  us^tb 
a  number  of  deyelbpments  which  we  will  describe  belbw.  The 
point  bf  this  paper  is  that  even  though  one  has  a  cbmputer 
prbgram  to  process  machine  readable  student  recbrds,  there  are 
many  bther  prbblems  which  must  be  faced  pribr  to  the  adoption  of 
such  a  system. 

We  will  address  belbw  how  Jf/e  answered  these  questions  in 
the  College  of  Liberal  Arts  and  Sciences.  A  second  questibn 
which  arbse  at  the  ttme  when  we  initiated  the  study  of  this 
system*  was  a  chbice  of  machine  —  mainframe,  mini*  or  mierb^ 
The  mainframe  i^s  cbviousiy  easier  but  it  was  nbt  clear  at  the 
time  we  were  considoring  options  when  the  mairifarame  pfbgratnmlng 
cottl^  be  done.  At  the  bther  extreme  it  was  jibt  clear  that  a 
micro  computer  had  sufficient  memory  or  speed  to  take  care  of  a 
school  with  12,000  tb  13,009  students. 

Hevertheless,_^  decided  to  explore  the  possibility  bf 
Using  a  micrbcqmputer.  We  started  by  writing  a  rough  prbgram 
which  was  equivalent,  at  least  in  processing  time,  tb  the  final 
system  which  we  desired.    We  then  used  this  prbgram  as  a 
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benchmark  to  determine  whether  we  could  proceed  to  base  Sur 

?nd  a  hilf  seconds  per  student,  sufficiently  fast  to  handle  most 
needs  of  a  student  body  of  12,000  to  13,000^  nanaie  most 

:  proceeded  to  implemejit  the  system.     The  technical 

deserJjjtion  of :  what  was.  done  is  contained  beloW  I  wlull 
mention, in  passing  that  althougru  the  basic  oblect  If ' the  svlllm 
date  ltft.°«i«?  method  Of  furnishing  to  thlA?ldlft  an  up-to- 
?o^%h/  K  Of  progress  on  demand,  we  found  many  other  uses 

for  satisflctfon^ff'Th^.  rMl  ^^^^^  student  a thlaSI 

IhI  ^r^f -  academic,  rules  proved  a  natural  for 

the  system  and  helped  us  immeasurably  in  keeoina  the  Athist?P 

Knl^"' jfilF  T  status  Of  ihiir'fa?ioL'slhol'rihl1 
llsf  incornllffliT.^^  — ^  pre-enrollment  advising  was 

arf  on^Tl^^lwingmdT'^^'"  °'  ether'uses 

the  ^S&r^M^^^^^^^  adopted  implemej^t^tion  of 

helpTpecifv^?S4  flr-ITf^  Practical  guidelines  were  adopted  to 
datfbasH  format  of  the  new  data  within  the  existing 

^'  ^  be  coded  in  a  form  that  is  meaningful  to 

both  c-T»Dutejr  programs  and  people. 

2.      The^nc.  .   data  must  be  terse  iri  order  to  conserve 
mainframe  storage.  t-wnserve 

3i      The  new  data  must  Jiave  a  minimal  effect  bh  existlna 
programs  that  access  the  database.  existing 

H^f^?f**H  ta  be   "phased   into  the 

^^^fK^!^^^^  "K^""  requiring  that  the  entirl 

database  be  updated  at  once. 


3; 


There  were  already  sbine  pseudo-courses  in  use  (for 
w»I  Hnfh  ^^^^^^^nmeht  and  fee  payment),,  so  the  concept 
was  both  technically    and  psychologically  acceptable; 

The^  transcript,  was  already  being  disseminated  to 
students  and  advisors*  so  no  new  system  for  distri- 
buting the  new  data  would  have  to  be  developed. 

The  jiseudo^cbujrses  could  be  implemented  compactly, 
quickly*  and  with  virtually  no  impact  bh  existing 
computer  programs i  ^ 
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There   were    tWb   main   arguments   argain^t   the   use  of 
pseudo-courses  to  represent  the  new  academic  data: 


1.  fhe_ courses  would  not  be  able  to  represent  all  of  the 
necessary  data. 

2.  The  courses  would  create  clutter  on  the  transcript  and 
cause  confusion « 


ift  answer  to  these  ar^ume  was  demonstrated  that  the 

necessary  data  could  be  codified  very  tersely,  (for  example, 
only  the  effect  of  a  petition,  not  its  full  text  nee<l  be 
included)  and  that  only  a  small  number  of  codes  were  required. 
Clutter  would  occur  in  some  cases*  but  the  roajdrity  of  students 
woul<l_  have  at  most  one  or  two  pseudb^edurses  on  thetr  tran^ 
cripts.  Finally^,  some  cbhf  us  ion  was  admitted  to  bea  necessary 
by--prbduet  of  any  type  of  change  in  the  venerable  manual  folder 
systesm. 

^  The  pseudo-course  has  three;  components:  a  department  code> 
a  course  number,  and  a  course,  title,  (It  has  no  grade  or  credit 
hours.)  Since  most  of  the  folder  data  is  hot  specific  to  a 
department,  a  new  department  called  ♦*NOTE"  was  created  just  to 
hold  the  pseudb-cbursesi 


The  siacond  cojapqnent  of  the  NOTE  course  is  the  course 
number,  the  flr^st  character  of  the  field  is  a  letter  which  is  a 
code  for  one  of  the  schools  in  the  university.  =  Liberal 
Arts,  B  *  Business,  E  «  Engineering*  etc. ) This  identifies  the 
origin  of  the  NOTE^  since  students  may  be  doubly  enrolled  in  two 
schools  ot  transfer  between  schb^  The  rest  of  the  course 
Umber  is  a  uhiguis  ju^mbar  which  glve^  computer  jprograms  enough 
^f^rmatibn  tct  process   th  The  number  has  little 

intrinsic  meaning  to  a  person  except  that  as  much  as  possible  it 
parallels  the  normal  cour.^e  numbering  system. 


=      The  cburse  titles  in  the  student  transcript  are  limited  to 
18  characters,  so  the  RQTE's  have  to  convey  their  humaii  r 
data  via  extehslv^  abbre^  The  essential  inforinatj  oyi  can 

be  captured  in  that  spac^  However ,  it  has  seemed  prudent  to 
make  available  to  students  and  advisors  an  explanatory  sheet 
which  demystifies  some  of  the  more  creative  abbreviations. 


Some  cburse  titles  also  earry  machine  iivtelllglble^  data. 
These  titles  have  ^ Specific  structure  with  places  to  fill  ii 
the  blanks  with   specif ic   information .      By  including  this 
feature,  the  number  of  different  NOTE'S  was  kept  to  a  minimum. 
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NOTE'S  car  be  classified  into  three  general  areas: 
i.      Exemptions,  waivers,  and  advanced  placement 

These  are  the  most  common  HOTE's.  and  they  arise  but 

rules,   administrative  actions,  or 

petitions. 

An  exaffiple  of  a  NOTE  arising  from  a  university  rule 
wculd^be  "NOTE  Aiei  Exmpt  Engl  IQl  AeT."  This  NOil 
exempting  the  student  from  English  t9i  is  applied 
automat jcaily  if  the  student's  ACT  English  score  is 
aoove  26. 


"NOTE  A106  Exmpt  Sral  Coram  HS"  resiilts  from 
administrative  action.  A  student  who  thinks  his  Hlrh 
school^  speech  coursas  will  exempt  him  from  the  oral 
Communica^ttons  requirement  may  take  his  high  school 
transcript  to  the  jiepartroent  for  evaluation,  and  they 
wili  issue  the  NOTE  if  appropriate. 


^^l^ J'l-^^^y^^Pt  O^icalu^^^^  is  a  an  example  of  a 

NOTE  arising  from  an  approved  petition.  Denied  peti- 
tions do  not  create  NOTE'S. 


Transfer  work  evaluation 


^^ll'^'f^^^^^^ory  of  NOTE/ s, deals  with  evamatlbn  of 

?m,.^HlJKi  ''°"''f®^4.-^  J'^^"  transfer  work  cannot  be 
imir.^diately  evaluated  because  it  is  the  first  of  its 

ci^Ht/v«?*fe?"V"J"  institution,  "NOTE  A404  Hold 
Credit  Validate"  is  placed  on  th3  transcript  until  the 
necessary  information  is  obtained  from  that  instit? 


pther  NOTE'S  ^exist  to  allow  flexicllity  ?n  tHe  evalua- 
JJ^t^^^'il",  transfer  course;..  Tnese  are  of  a 
f  ill  In^  tha  blank-*  variety  and  ailbw  courses  to  be 
Km  ^  1*^  for  _partial  credit*  t  >  cancel  other  courses, 
and  to  be  equivalent  to  other  courses.  ^n  examele 
"NOTE  A408  SPAN  104-2.7H  enci«,  which  knce^^^^ 
hours ^ of  the  Spanish  104  bourse.  Some  of  these  NOTE'S 
may^also  be  used  on  resident  courses  as  tho  result  of 
petitions. 


3.  COmnients 


A  NOTE  with  a  blank  course  number  may  be  entered  with 
*Hif®K  cons, lent  in  the^ title  field.  This  NOTE 
^111  be  ignored  during  computer  processing  of  the 
transcript.    These  conunent  NOTE'S  are  Used  primarily 
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to  i: lag  special  cGiidittbhs  that  should  be  brought  to 
the  ttentiorl  of  whoever  is  looking  at  the  transcript ; 
An  mple  of  this  would  be  "NOTE  Prev  Wrk  Not  Gbded" 
to  show  that  the  student  has  prior  course  work  not  in 
the  database. 


and 
a  a 


College  of  Liberal  Arts  and  Sciences  petitions  an 
administrative  actions  are  entered  ihte  the  student  record  vi»  = 
microcomtuter  based  '•Liectrohie  Folder  System  (EFS),"  EES  is  in 
effect  a  window^  intQ  th©^ studen  t's  record,  both  academic  and 
non-academic.  The  academic  d-ta  is  stored  in  the  mainframe 
database  as  has  been  described.  hL  non-academic  information  is 
stored  either  in  electronic  i.i^s  on  the  mierbebmputer  or  in 

"^^^^--*  non-academic  Infbfmatlbn  consists 

Of  ^e  f^ull  text  of  p^titions^  suraharies  of  denied  petitions, 
records_  of  grade  changes,  admissibns ,  and  dismissals,  and  log£ 
of  _student  conferences.  gf 2  stores  summaries  of  this  data  on 
disk,  and  keeps  an  index  to  -.:y  paper  records  still  kept  on  the 
student. 

_  ^  When  Ibgged  into  a  student's  electronic  fbider  the  adminis- 
trator may  obtain  a  copy  of  the  student  transcript  directlv  from 
the^mainframe,  run  this  ttanscript  through  the  Academic  Reaiire 
ments_T^ac^ing  System  (ARTS),  and^or  enter  petition  summaries  or 
administratiA^e  actibjis.     If  the  petition  has  been  approved,  or 

a  transaction  r'neluding  c 
NOTE)   against  the  student  record,   a  trahsaetib:.  record  is 
forwarded  to^  the  Office  of  student  Records  fbr  entry  onto  tho 
central  ^database.     EES  keeps  a  record  bf  this  transaction,  and 
fchp  ihe  student   transcript   Is  next  down-loaded  from  the 
maJ  .  trame^EFS  V  rifies  that   the  Jtraasact ion  was  correctly 
entepd.     If  the  student  record  is  correct  then  the  recbrd  of 
the  transaction  is  deleted  from  EES,    This  assures  that  informa- 
«  f "       ="o;,^«feiicated  between  the  central  databa;.-  and  EES. 
Only  data  which  does  not  generate  NOTE'S  (like  denied  oetitions) 
or  other  changes   in  the  central   student  recbrd"  are  kept 
permanently  in  EES.  *^ 

A  NOTE  appears  b^  ±he  student  transcript  like  a  hbrinal 
course^  with  no  furtner  explanation.  However,  the  mbst  common 
contact  a  student  lias,  with  his  transcript  is  during  enrollment 
sessions-^hen  it  aj)pears  as  a  part  bf  the  ARTS  form.  The  ARTS 
form^ contains  a  detailed  audit  of  the  student's  current  standing 
in  relation  to  degree  requireinentsj  Part  of  this  form  lists 
explanatory  information  regarding  special  rules  or  problems  with 
this  particular  student's  record.  NOTE'S  will  typically  be 
listed  here  as  well  as  oh  the  transcript.  on  the  back  bf  the 
ARTS  form  a  complete  listing  of  NOTE'S  for  the  appropriate 
schooL  ts  iiste«l.  During  enrollment  each  stUdeht  receives  an 
ARTS  form  to  take  to  his  advisbri  sb  the  note's  are  well 
documented  at  this  critical  time. 
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SUPPeRT  FOR  MANAGEMENT  MICRSeeMPUTING 

ONE  STEP  BEYOND 

Kcthy  '  ealy  Bfey 
Ro>  Griivef 

Lehlf  Uni-ersity 
Bethlehem,  PA 


_.3":he  rapid  acquisition  df  micrbcbmruitCTs  by  administrative 
offices^  on  campus  fcquires  a  suppiirt  response  somewhat  diffefeht  than 
that  which  addfcssed  the  preliferation      faculty  microcomputers 
University  managers  and  btficrs  involved  in  primarily  admihistrativs 
rather  than  academic  functions,  need  a  more  structured  microcoffpttL-r 
support  mechanism  tlian  the  traditionally  more  independent  academic 
and  research  personnel.  Lehigh  has  responded  to  this  support 
challcrg-  WLth^c  establishment  of  the  Information  Geater  which 
address*    ihe  special  needs  of  the  admihistrativt  community  The 
Informt  ron  eeater  provides  University  administrators  wi;h  1)  access 
to  cen^al.y  located  and  sUppjbrted  Zenith  microcomputer  systems.  2)  a 
Home  Education  Idah  Prdgrani  (HELP)  which  provides  microcomputer 
systems  on  long-term  loa a  fiir  at-home  learning,  and  3)  access  to 
portable  microeomputei  systems  for  profeSsidhal  travel  and  off  campus 
work_through  the  Portable  EducatiOii  Program  f PEP).  This  paoer 
describes  the  evolution  o:  the  Lehigh  University  information  Center 
the  current  status  of  its  programs,  and    -ovidcs  a  retrospective 
analysis  of  its  development. 
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LEHIGH  UNIVERSITY 

Lehigh  University  is  a  pfivatc»  cdcducatidnal  university  foujided  in  1^65  in 
Bcthiehem,  Pennsylvania.  It  is  dedicated  to  educating  the  cojnplcte  person,  while 
at  the  same  time  purlUirig  aggrcssivcly^      research  which  makes  a  complete 
education  possible.  The  Uhivcjsity  jias  anLunder^aduat^  enrollment  of  4,400  and  a 
graduate  cnrbllmcjit  of  1,900  in  Tour  colleges:  A     &  Science,  Business  & 
Ecbndmics,  Engiiecxing  ft  PJiysical  Science,  an    Education.  Advanced  study  and 
re^carchiit  LehigiiJs  conducted  in  16  interdisciplinary  research  centers  and  eight 
University  institutes,  as  well  as  in  individual  departments.  Total  research 
expenditures  exceed  $21  miliion. 

A  full-time  staff  of  ncarl£  1^100  individuals  conducts  thc_ business  of  the 
University.  Lehigh  employe  370  faculty,  300  professional,  and  400  support  staff 
wording  in  over  two  mrlUoh  square  feet  of  classroom,  laboratory,  and  office 
spacc.^  Tiie  value  b^^^  is  $313  million  which  increase 

significantly  with  the  Uaiversit  ^  recent  acquisition  of  Bethlehem  Steers  Homer 
Research  Laboratories.  Generous  .uppoftcfs  and  benefactors  of  the  University 
continue  their  contribuUdns  to  an  endowment  of  $158  rnillidn;  This  year's 
operating  budjet  '  $108  million  which  sUppdris  one  of  the  Univcrrity's  most 
ambitious  uriderti  .sings  on  its  history:  the  Lehigh  University  Network. 

NETWORKING  at  LEHIGH  .  ,  . 

Inteeoro  IBX/SO 

After  a  year  of         r^to  and  review,  and  ahpther  year's  in  tensive 

search,  Lehigh  cont.  .fcu  vith  InteCdm  of  Pallas  fdr  a  campus-wide  voice/data 
commuivicatipns  network.  It  is  the  mdst  complicated  ^dnstruc^-/    project  in  the 
Univcrsitj^'s  history.  This  nctwdrt  of  ncatly^endugfi  twist^^        wire  and  fiber 
optic  cabM  td  encircle  the  g^^  126  campus  buildings,  including  cl^ssr  oms, 

off  ices^  la  bora  tdries^  and  living  areas.  These  links  position  Lehigh  on  the 
threshold      a  hew  era  :n  education. 

The  Lehigh  Network  has  the  highest  ratid  of  data  td  voice  pirts  at  any  campu:: 
in  the  country.  Sixty  percent  of  ific  Lcfiigfi  Network  comm^  lines  are 

dedicated  to  data.  It  is  a  highly  data-intensive  system  designed  to  support  the 
revdiutioh  thJxow  e^^^^  place,  as  well  as  In  how  the  enterprise  of 

education  is  managed.  The  Network  brings  all  the  fcsouftcs  of  the  University  into 
each  individual  office,  clp^^room,  iabdfatdryi  aiid  living  area. 

Maidframes  &  Micros 


:     SirhultahcOAis  voice  and  data  liiw  the  Lehigh  community  link 

individuals  io  each  other,  to  over  15  campus  mainframes  and  mini-computer:;,  and  to 
the^  v^st array  of  data  resources  outside  the  University.  An  integral  part  of  the 
implementation  of  the  Lehigh  Network  was  a  plaii  for  distribvtidn  of  miridcdmputers 
taail  Lehigh  faculty  and  installatipn  of  mi^ro  systems  at  Univcrsi^ 
sites.  With  the  cdbperatidh  of  Zenith  Datr^  Syster^:*,  Lehigh  has  provided,  at  ho 
cost  to  dcpartmcitv  "windows"  z6  the  Lehigh  University  Network  for 

eacjS  faculxy  men^^  200  Zenith  niitios  ha^ve  been 

installed  in  public  sites,  such  as  the  libraries,  and  micro  labs  acioss  the  campus. 
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^_..S??_cc  microcDinputet  systems  withojtLsoftware  arc  of  little  functional  valUe,  the 
^^l^'^^^  ^^^^^'^^i^l^^c^^         system  a  "software  survival  kit". 
This  kit  consists  of  the  sitc-hccnsed  packages  Freestyle  and  Inter  ^Ic  for  word 
procesjina  and  spreadsScet  respectively,  and  several  public  domam  packages  for  data 
i^!^-|-?r  ""^t,  communications.  Provision:  of  this  kit  Sakcs  the  microcomputer 
immediately  usable.  Nevertheless,  while  the  -free-software  is  adequate  fo:  most 
facuity^nd  student  needs,  it  does  not  meet  the  needs  of  most  administrative  office 
^  discussed  bei?w      ^^^^^"'^  ""^^^         "  supported  by  the  Information  Genter  and 

Network  Services 

:™nJ^?!  ^icMcomputcrs.  mainframes,  and  commuhication  links  are  themselves  very 
anporiant  tools  for  ^Lehigh.  However,  the  peint  at  which  they  all  come  together  is 
^mM^''''Tu^'  ''  ^^'^  ^^^^      macfiine-to-machinc  data  capabilities  of  the 
^S^H   ^^^^  ^^P^^i^>-P^  information  and  communication  facilities  are 
based.  Lehigh  anil  IBM  are  involved  in  a  two-year  joint  study  pjoiect  to  develop  a 
network  services^  prototype  for  colleges  and  universities.  This  tehigh/IBM  project 
impleme^nts  jts  information  communication  services  under  the  MUSIC  (McGill  University 
System  f  or  Interactive  eomputing)  operating  iystem.  Lehigh  is  working  with  the  MUSIC 
team  to  develop  and  document  requirements  for  product  considcrat-^n. 

r^M^^^^^^l^f^"^  i.^  "  IBM  «8Uni.:JiI  13.  It  supports  electronic  mail. 

S^?""^"*        «:hedulins.  flic  and  text  services,  printing  services,  cb^iimunications 
toihc  Ubrajry  on-line  catalog,  other  University  computers  and  access  to  external 
^lliil?-  t    >!^°^'*'  0^^^^^  services  xr.uld  include  on-line  class  and  exam  schedules, 
bulletin  boards,  a  software  hbraj^y.  and  access  to  departmental  accounting 
information.  _U5er  support  is  a  major  part  of  -network  ..ervices-;  aSd  an  online 
cpntext-sensitive  HELP  facility  is  provided  in  order  tc  help  members  of  the  Lehigh 
community  ^se  this  sophisticated  tool  most  effectively.  A  consistent  user  i.  erf  ace 
*Jth  the  same  mcDus  and  screen  formats  helps  reduce  confusion.  Cur.  intiy  "the 
network  is  operating  with  a  volunteer  group  of  facinty.  staff,  and  studehts.'but 
SpHnYofn^^S?"  '^'^^^  available  to  the  entire  campus  community  during  the 

COMPUTING  at  LEHIGH  .  .  . 

iehigh.as  most  institutions,  relies  greaUy  upon  computing  resources  for 
instructional,  reseaif  h^  and  a JministraUve  processes.  Symbolic  of  the  new  era  of 
computing  at  Lehign  was  thi  dedication  in  Spring  1981of  the  new  E  W 
Fairchild-Martindale  Library  and  Computing  Center.  Th'.s  facility  houses  the 
Computing  Center  and  Administrative  Systems  Offic<?s.  a  large  user's  area 
r  ' K  iab^and  the  central  site's  four  ma  iflf rimes:  a  Control  Data  Corporation 

Cyt)er  180/850.^8  Digital  Equipment  Corporatio  j  DECsystem  2065.  an  IBM  4381  model  13 
and  an  IBM  4381  model  11.  the  latter  used  exelasively  for  administrative  processing. 

Administritlve  Cbmpiitiog 

_    Supporrof  administrative  computing  at  Lehigh  is  the  task  6f  the  Administrative 
Systems^Sflice.  The       ice  is  composed  of  three  seetibns^  (1)  Systems  and 
Programming.  (2)  Infuni.ation  Center^  cod  (3)  Data  Management  dff..e.  Syste.^s  ,d 
programming  provides  new  systems  design,  systems  analysis,  and  prog.Taniming  se/vices. 

ONE  STEP  BEYOND  . 


ERIC 


470 


482 


TM  Ihfbrmatiba  Gcitcr  is^n^^  for  microcomputer  support  and  is  described  in 

detail  bf low.  the  Data  Management  Office  is  respo^isibie  fos  managing  the  oniine  and 
hatc^  production  data  and  applications,  scheduling  and  running  production  jobs  for 
the  users,  and  providing  batch  data  entry  support,  total  staff  of  the  Systems 
Office  is  23. 

Administrative  Appllcatibns 

_   None  of  the  administrative  applications  are  over  5  ycau  .id,  and  each 
applii  ation  is  available  real-time,  online.  AUhough  there  Is  a  mix  of  purchased 
and  i^-house  developed  ij^piicationc^  major  applications Jv^ere  purchased  from 
Informatidn  AssdciatcSi  Rochester,  NYv  They  include:  FihanciaJ  -  accounting, 
accounts  payable,  purchas^^^^    Human  Rcsburces;  Student  Systems  -  student  recbrds, 
financial  aid,  student  billing  &  receivables;  and  Alurnni/Fe  clopment. 

Tiie  inipljcnientation  02^  ^/ucro-mainframe  data  sharing  (download/upload)  for  aM 
applications  has  been  a  major  recent  cndcavdr.  Prior  to  this  pfdject^  there  were  no 
specific,  pubiishev;  University  guideliiies  for  information  rcspdnsibility  arid 
security,  there  certainly  was  a  need  for  such  policies  before,  but  now  there  is  an 
even  greater  need. 

There  is  a  formidable  ambuDt  bf  pfiysicai  security,  in  the  administrative 
network    Dcdicaf^*'^  ^^rmihals  and  printers _i^^  no  microcomputer 

cbincctjons^  n*^  "or  ribwnloadijig,  password  protection  (for  conmunications 

littes,^appiicat-  a  cleEients),  and  secured  distribution  of  output  all 

support  contra  .    to  information  und  printc :!  rcpt  ts.  Hdwcvcr,  makiiig  data 

availabk  fn.r  ir        ,  ,iputer  use  permiti  easy  changing  df  infdrmatidri  arid  f  urther 
electronic  clistribwv  .yn  to  unauthorized  Usen    How  is  distributed  irifbrmatibri 
prdtcctcd?  Qivcri  people's  almost  unqaestionirig  acceptance  of  edmputcr  printed  _ 
output  as  a  legitimate  ihfbrmati&jnL  source,  fibw  is  database  authenticity  maintained? 
How  can  inforjaiatibh  that  is  uncontrolled  be  salegnarded?  the  Micro-Mainframe  Data 
Sfiarihg  Policies  ft  Procedures  Manual  (availabk  upon  requesi)  addresses  these 
questions  and  identifies  information  as  a  University  asset,  expUins  the  purpose  of 
data  security,  lists  responsibilities,  and  details  procedures. 


The  cbmputihg  Jiuppbrt  which  te&igh  delivers  as  ah  instituttbn  varies,  of 
ebursc,  witfc  t&c  needs  of  different  uw^  groupi  The  form  in  which  we  prbvi  that 
support  depends  upon  the  natur   of  the  differences  between  thes^  groups.  At  Lehigh, 
there  have  been  two  major  user  groups:  academic/research  and  administrative. 
Academic  and  research  support    rvices  are  concentrated  in  the  Computing  Center's 
User  Services  office  arid_admiri\:aratiyc  support  services  arc  provided  by  the 
Admiriistratiye  Systeriis  Office.  The  form  iri  which  sujDpbrt  is  provided  dejDCrif'.s  Upon 
1)  the  user's  level  of  computing  ihdepehdei.ce,  and  2)  where  they  gb  fbr  support. 


TJie  academic  and  reiearch  communities  are  much  more  independent  in  their  use  of 
computing.  They  run  their  own  jobs.  They  pick  up  their  own  output.  They  backup 
their  dstabas'^s.  Quite:  pften^  they  develop  and  modify  their  own  programs. 
Adniiriistrative  Users,  by  coriiparisbri,^  can  be  characterized  as  deperident  -  a 
characteristic  encouraged  by  the  traditional  admiriis^rk:tive  cbmruting  structure. 
They  are  provided  ongoing  application  program  support,  production  support, 
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,  ^         :'"ft:^>'-^  '''?        disaster  planning.  AJthbugh  ihey  art  ihtiSatd y  involved  in 
■^■S'  *?P'^^-1^:'^''A^.'^/^ '-'^'ol^cnii^nt  is  Usually  Jimitcci  to  the  functLnal  aspects 
'  ,.«:y  rely  upon  the  /t JmiQi.tfative  Systems  Office  to  take  care  of  the  technical 

Thejocus  of  support  is  also^ifferent  for  ac  iemic  and  administrative  users; 
I  Be  academic  and  research  communities  have  a  central  site  brientaf  ion  Their 
computing  power,  their  help  desk  and  hot  line,  cbnsultiJig  support,  and  training  are 
a^<i  at  thefientrai  site.  They  are  accustoined  to  bringing  their  problems  "in"  to  the 
eomputing  Center.  Administrative  users,  on  the  other  hand,  are  accustome^i  to  having 
support  delivered.  ^ 

Microcbinputiiig  Changes 

in  planaihg  fdr  microcomputer  support,  these  user  differences  must  be  taken  into 
accoiint.  For  the  academic  users,  micrdcbmputihg  provides  "central  site"  computing 
power  to  individuals  who  are  already  accustomed  to  usir.F  that  power  themselves  For 
administrative  users,  microcbmputing  adds  htw  demands  and  responsibilities- 
development,  testiiig,  trbublc-shbdtiiig,  backup,  securiiv,  and  infbrmatibn 
managem^ent.  These  are  rcsponsibilUies  they  are  not  usea  tb  dealing  with.  Support 
services  Jiavp  to  be  available  to  he[p  administrative  users  cope  with  their  hew 
responsibilities.  Dur  goal  is  to  help  users  develop  these  newly  required  skills 
athcr  than  assume  the  responsibility  for  thcrn. 

Tlie  critical  support  service  differences  cbrrcspbnd  to  key  differences  in  the 
user  groups.  In  the  area  bf  paix  OwoersliJp,  academi.^  .irjrs  usually  have 
individual  custbdial  rcspbhsibility.  Administrativir  -ise^  .  on  the  bthcr  hand 
require  intcrd<:partmental  data  sharing  with  centra!   v  responsibility.'  The 

bof  tware  Chalcet  af  acad^^^  arc  dictated  by  j       idual  pref  erences,  while 

thc^choices  of  administ^^^^^^      users  are  dictated  by  University  and  departmental  needs 
and  goals.^  Problem-solving  amongjcadcmic  users  is  normaVty  internally  generated 
and  geared  to  discovery  support.  The  process  isiofien  more  Important  than  the 
result.  Problem-solving  among  admihistrativfi  users,  however,  is  externally  f breed 
and  geared  toward  decisibn-suppbrt.  The  process  is  rarely  as  important  as  the 
result,  /^cailemic  computing  has  always  been  end-user  computing.  Combutihg 
Responsibilities  have  resided  traditionally  with  the  user  The  traditibh  in 
administrative  competing  has  been  to  rest  computinj  respbnsibjlity  with  Data 
Piacessing.  Requirements  for  Direction  and  Control  are  significantly  different 
in  these  two  user  populations.  Academic  computing  is  guided  6y  the  principle  of 
academic  freedom.  Non-standard  hours  are  the  norm  and  flexible  tim*-?ables  are 
common.  Administrative  computing  is  subject  to  extensive  internal  and  external 
regulation.  Standard  hours  and  rigid  timetables  are  the  norm. 


Because  bf  these  significant  diffcrrrces,  support  mechanisms  tb  meet 
adinmistrative  needs  must  include: 

o  Policies  and  procedures  tb  clarify  data  ownership  and  accessibility. 

0  Standards  to  guide  sbftware  seleetibh  and  use. 

o  Immediate  help  (hot  line,  consultants)  and  problcm-soiving. 

o  Policies  tb  control  security,  backup,  maintenance,  and  information  release; 
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THE  INFORMATION  CENTER  .  .  . 

The  Informatipri  Center  meets  the _sp^^^    heeds  of  the  University  admiriistfatioh 
through  centrally  located  equipment  an^  services,  on-site  and  phone  KcJp^  and 
education  prbgraihs.  Information  Center  equipment  consists  of  Zenith  ihicTOC^mDuter 
systems,  several  donated  by  Zenith  Data  Systems.  The  Walk-In  Center  is  equipped  with 
one  AT-compatible  ZW-241  and  two  XT-compatibJc  ZW-L58's.  The  241  is  used  by  the 
Information  Center  manascr  for  development  of  educational  materials,  sample 
applications,  communications,  and  program  management  functions.  The  158's  are 
available  at  all  times  to  University  administrative  personnel  -  professional  and 
support  staff  -  for  word  processing,  spreadsheet,  data  base,  network  communications 
or  other  applications. 

In^addition  to  the  Walk-In  Center  machihes,  five  additional  micros  support  the 
Information  Center's  cducatidn  programs.  Two  XT-compatible  l58^s  arc  dedicated  to 
the  Home  Education  Loan  Program,  and  three  ZFfc-171  Portable  micros  arc  used  for  the 
Portable  Education  Prpifam.  Most  of  this^Jnformation  Center  equipment  is  maintained 
in  a  secure,  alarm-equlppcd  office  environment.  However,  the  Portable  Education 
Program,  by  its  very  nature,^  demands  additional  protection.  After  investigating 
numerous  altcriiitivcs,  rJtc  Center  obtained  a  microcomputer  insurance 

policy  covering  its  equipm^  media  against  loss  or  damage.  Most  policy 

restrictions  are  acceptable  and  the  portables  arc  covered  in  most  situations. 

Center  Services 


An  im^oortant  part  of  Center  services  is  the  walk-in  use  of  micrbcomputcr  systems 
and  sbftware^      contrast  to  the  University  faculty,  administrative  oflices  wcre  not 
provided  with  microcomputer  systems,  these  offices  arc  required  to  purchase  micros 
with  t  ieir  own  funds,  which  means  inevitably  the  sacrifice  of  other  resources.  For 
those  off  ices  as  yet  unable  to  purchase  a  micro,  the  Walk-In  center  is  particularly 
valua_blr.  In  addition,  offices  which  do  have  microcomputer  systems  may  have 
occasional  need  fo/  i  ;twarc  which  they  cannot  afford  to  buy.  the  Walk-In  Center 
:cf-cs  th»s  r^ct  as  well. 

Ihf^c;imatjo:?  Center ^^s^^^     members  asrJst  administfatiyc  users  in  the  development 
of  jnicrocompuier  applications  using  Center  supported  soTtwari.  While  the  information 
Center  cannot  mandate  the  purchase  of  ipccific  software  for  administrative  use,  it 
encourages  the  pufchasc  of  certain  software  which  fulfills  administrative 
reqmrements  by  prayidihg  string  support  _f^^  that  software.  Center  supper ied^ 
software  includeUBM  Fixed  Disk  Qrga  Advantage,  LC"  JS  123,  and 

dBASE  III  Plus.  These  comprehensive  software  packages  cover  the  largest  range  of 
adminittrative  arpJcations^M^  meet  Center  criteri^  for  cdrninistrativc  software: 
caaerofrusc,  matttrity  and  support,  and  tfansportability.  Cent    supported  software 
parkages  arc  sr^ong  the  top  tc  \  corpb.  ate  best-sellers  and  rater  well  by  independent 
software  evaluators. 

Information  Cci^tcr  staff  ^^^^^       a  wiGe  lange  of  applicatic.i  dcvclopmt  it 
assift^.nce  for  ad_mi:)istrativc  areas,  from  project  conrultatioa  to  project  *naiiagcmerit, 
or  comph^l^  sy^^^  to-aatc 
ihclu  c:  project  con?-ikation  to  the  Office  of  ►  iaonciai  Aid  in  thv  dcyclopmcnt  of  a 
dBASo  m  Pi?:--  Work-ltudy  ^ob  Managcmeae  ^>  •     ,  ^r»  rrr;i.:or  project  cohsultat  on  to 
th    Sffic:  of  l  arcc.  P»3nninf',  &  Placement  .  •         >veIoD)  *  :  cf    dBASE  HI  Pius 
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AaS^flntri^'l'"? S,S.S  """"P-"       >  -BASE  III  Plus  adua.c 

^     As  part  of  its  charg.:  o  ds^ist  administrative  dffices  in  the  JraSsition  ' 
incorporation^of  mic      ,   ..cers  in  the  conduct  Of  University  Busine  t 
Information  Center  rr  ,:^.^  data  and  conversion  services.  /suB  an  a  part  of  th 
.jcrv,<:e  component  is  Girected,  toward  Offices  curreiit^y  equipped  wUh  BM 
Displaywrit^  systems.  In  order  to  encourage  a^d  assist  ihese  of fices  in  cbnvcrting 
to  micros ^nd  the  tremendously  increased  flexiBility  they  provide,  the  Center 
provides  complete  DisjJlsy  writer  file  conversion  including:  fextPaek  to  DC  A  or  A-sC'r 
and  ReportPack  to  ASCII  -  at  a  nominal  fee  per  diskette  converted  ' 

aboJ?' h^if descriBed  Under  Administrative  Applications 
^^;^^  b^f  "nptememc<l^^^^     the  testing  and  purchase  of  software  and  the 
formulation  of  p^lictes  and  procedures  to  guide  tHis  process.  The  transfer  of  data 
^uld'.?"'H'"^°°'^^^^^       ^"^"^  accompanies  the  transfer  of  mainf rime  d^  airiest  be 
fn^^r^?^'^'"''^-  '°  '  -^^^  which  imposes  as  few  restrictions  as  possible  while  at 
the  same  time  ensuring  mainframe-quality  data  security  and  integrity. 

test-Se  fu^^^!^'!,P°?' implementation  of  an  administrative 
t«  i^i  fT     K    r     ^"*0J»ated  tape  backup.  After  extensive  evaluation  and 

Jrucf/l  cHtlSia  rS'^  -'^^^^^^^^  has  settled  «n  a  system  whiJh  m  "ts  the 

crucial  criteria  fijr  administrative  use:  ease  of  use,  transportability,  and 

mm^^^^^^r^''-  '^^  system  has  been  functioning  flawlessly  in  the 

On-Site  &  Phone  Help 

J^^'^^^^^^tct  staff  members  spend  a  signifiaim  prup  -rtion  of  their  time 

sSat^*?"^"-^^^  ^'^^^^  ''^^  Information  Center  makes  eqll^men  and 

softw^are  recommendations,  assists  the  user  office  in  installation  of  purchased 
equipment  and  software,  and  provides  follow-up  assistance,  for  example,  upgrades 

usc^^m^l^^v'^^^^^  P^^^  or  oS-site  in  the 

user  s  office  IS  a  daily  xesponsibihty.  If  the  problcra  cannot  be  resolved  on  the 

f^r^^V^"^^^""^ (approximately  one  half  hour),  then  an 
Inf^rmatioa  eentcr  staff  meinber  goes,  as  soon «  possible,  to  the  office  requesting 
a?d"n^lr-'"*^°''"'^'°°  center  staff  perform  software  and  hardware  trou^l  fio^ng 
and  prelimini  ry  equipment  diagnostics.  This  on-site  assistance  is  pprikalarly 
^^'^'^^^^^^'^'^^^^'^i^^^i^ch  are  up  aga:rist  deadlines  constantW  in 
conducting  analyses  or  producing  reports. 

mny  of  tlicsy f fices  have  been  accustomed  to  fast,  6n-site  response  from 
vendors^uch  as  IBM.  Since  administrative  offices  are  obligated  to  pay  for  their  own 
S^^s^^'^^'u^*"  sacrificed,  consequently,  some  other  resource  to  get  these 

m^ines,  they  waw  as  much  pxbduciivity     possiMe,  as  soon  as  possible.  In 
addition,  it  is  the  University's  goal  to  encourage  th.  productive  use  of 
Sn^^^^JS^^r-"'  and  thc_  new  communications  nr^wj.k.  Therefore,  every  effort  is  made 
W  assist  office,  with  this  transition,  and  everything  possible  is  done  to  resolve 


problems  quickly. 
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Educmtibn  Programs 

The  Information  Centt;  ^^U;>;o    education  programs  for  admihistrative  users  in  a 
number  of  areas.  Informal  educaUori  is  coriductcdLbn  a  daily  basis  during  every 
contact  with  users.  Each  cncbuntei  is  trjcatcd  as  ah  opportunity  t   inforin  and  foster 
indcpcridcric^,  i'ornial  cdi^^  introduction  to  Computers, 

Micrdcompurmg  for  Ntonagcrs,  the  Home  Education  Loan  Program  (HELP),  and  the 
Portable  E^lrcation  Program  (PEP). 

Introduction  to  Computers  is  a  two  hour^  lecture/discussion  session  conducted  in 
an  informal,  non-threatening  sctuiigi  away  frdtn  cbmputcrs.  This  introduction  is 
designed  to  cacpurage  positive  attitudes  towards  computers  by  providing  basic 
introductory  informatibh    The  three  majibr  goals  of  this  workshop  arei  i)  to  make 
participants  aware  of  the  resources  and  help  available  to  them,  2)  to  convince 
participaiits  rHat  computers  arc  hot  so  mysterious,  ahd  3)  to  ehcourage  participants 
to  begin  integratihg  micros  into  their  life  at  work. 

MicrQcomputing  for  Managers,  on  the  other  hand,  demonstrates  the  irriportrfhce  and 
use  of  m?crc>con?puters  in  a  managers  work.  The  half  day  workshop  begins  wirh  a 
discussion  of  the  obstacles  and  incentives  to  mahagetheht  use  of  inicrbs.  Resources 
which  support  managemeht  use  of  m^  thch  described.  Of  particular 

Lmpbrtance  tb  Ehahagers  is  a  discussjbh^f  policy  issues  rclcvaht  t6_  microcomputing 
Data  integrity^ security  and  legal  obligations  are  areas  for  which  managers  are 
directly  responsible.  Therefore^  manageaicnt  responsibilities  are  made  explicit  zn^ 
discussed.  A  hands-on  session  in  dBASE  III  Plus  follows  the  discussion  sectidh  cf 
the  workshop.  Participants  arc  provided  with  a  "live"  data  set  downloaded  f  rbrr.  ■ 
mainframe  application  systcir,  and  guided  through  a  typical  management  exploia^  uf 
that  data. 


The  Home  Edueatibh  Loan  Program  is  designed  to  provide  tJnivcrsity  professional 
staff  with  the  opportunity  to  explore  the  uses  of  microcomputing  in  a  non-threatening 
envirbrment,  fr^e  from  time  and  Jfaf^  -  in  their  homes.  The  unstructured, 

crror-tojcr?nt  environment  in  a  mcnagcr*^!  home  encourages  longer  pcribds  bf   

uninterrupted  micro  use  and  a  more  cpnctntrated  and  efficient  learning  cffbrt  This 
results  in    higher  learning  payback  than  brief  encounters  in  a  busy*  high-visibility 
office  sctdng.  Newly  acquired  skills  can  be  appl^  to  profcssibhal  tasks 

and  trahslajcd  easily  ihto^  re  for  micrbcbmputihg  in  the  office. 

Ih formation  Center  staff  ptrovide  intensive  start-up  assistance  to  participants  in  the 
Home  Loan  Education  Program.  After-hours  phone  and,  if  necessary,  on-site  help  is 
provided.  The  educatibii  and  subsequent  support  of  mat  '^eis  arc  critical  to  the 
achievement  of  the  Uhivcrsity*s  ^bals  in  ihcorpbrating  microcomputing  ahd  nctVi^ortring 
into  the  fabric  bf  Lehigh  adihihistratibh. 


_r&e  *^ort??ble  Education  Program  ensures  that  developing  microcomputer  and  network 
skiiis  can  coctmue  to  be  used  away  from  the  campus  at  seminars,  conferences,  or 
other  professional  meetings,  these  portables  are  provided  to  managers  with  a 
standard  software  pack  which  includes  MS-DOS,  network  cbmmuriicatibhs,  and  wbrd 
processing.  Addttional  software  can  be  made  available,  or  maa!?>gcrs  can  supply  their 
own.  The  Information  Center  also  loans  these  portables  for  short-term  home  use,  if 
they  arc  not  already  committed  for  professibhal  travel. 
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Fiitttfe  Directions  &  Goals 


inr^nr^^^l^^V^^^^^^'^^^^^''^^^  Univcrjity  has  established  a 

I       Inf^/^ai^o"  ecntcr.  Additional  staff  and  an  improved  Walk-In 
^^'""^''''''"'^^  ^^  P''Orltic^  At  the  present  time  the  Center  staff  consists  of 
one  full-time  manager  and  one  half-time  consultant.  TJic  goal  for  the  coming  year  is 
to  increiase  the  hMf-time  consultant's  position  to  full-time,  in  addition  the 
physical  environment  of  the  Walk-In  Center  will  be  improved  with  somt  additional 
acoustic  partitions.  library  shelf  space,  and  work  space.  additional 

t^r  ^  ^l^^'^^  for  the  ebming  year  is  the  acquisition  of  a  laser  printer  for  the 
Information  Center.  ^  The  University  has  standardized  on  the  Hewlett-Packard  laserjet 
devii :   ^'f^'^'''':  of f ices  are  quickly  acquiring  these  sophisticated  prinling  ' 
«r  ,     5  Inforination  Center  must  be  able  to  provide  full  support  fo^  this 

^f^.  ,  H%'°?^"^  '^^'''^  ^'"^  '^^""^^  without  its  own  device  for 

rcj<5^. ... r  use  ana  testing. 


,      of  the  cver-presenj  problems  for  administrative  offices  is  lack  of  funds 
/  many  University  of fjces  have  been  able  to  reallocate  resources,  or  through  some 
otj..  r  creative  means  find  the  dollars  to  p^irchase  microcbinputcrs  for  their 
us^  they  continue  to  come  up  short  of  funds  for  the  purchase  of  appropriate 
adrmnistrative  software.  The  Information  Center  is  working  to  persuade  the 

mversayto^estahliiih  a  Software  Fund  similar  to  research  or  equipment  fund 
^''A-L  r        if-^^^^l^^^^^  Administrative  offices  could  then  apply  for 

moajes  from  this  fund  to  finance  the  purchase  of  required  microcomputer  ^bftware. 

^^Iii  iplte  of  the  fact  that  the  issues  of  data  integrity  and  security  arc 
thiroS^n^^!     r'^^^''  Cenle.'s^edttcaUon  programs,  a  more  systenxatic  and 
fclh^pS  u^'"?    K  of  ^ecjurity^awarcncss  must  te  implemented  during  the  next  year, 
cin  «  «««  "       '  ^f^th^l^formation  Systems  Security  Association  and  Information 
^Z^^^V^^^f  ^  ^^'^'^  '^'^     developing,  using,  and  disseminating 
^I^^TV^^'ri^  programs.  Administrative  Systems  is  working  currently  with 

he_Inte*nal  Audit  office  at  Lehigh  to  design  a  security  awareness  program  for 
University  employees. 

h,.  the  coming  year.  The  University 

JffL.  *  njtmber  ornetwork  products,  but  not  yet  standardized  on  network  hardware 
^^^X^-^^^^^^trativc  offices  reqaesteithat  the  Information  Center 
explore  the  reasibility  of  LANS  in  their  envirbJimcnt.  And  there  arc  many  office 
envyonments  where  a  LAN  would  in  fact  be  appropriate.  Therefore,  the  Information 
Center  will  actively  investigate  and  test  this  technology  for  administrative  offices. 

Finally,  and  perhaps  most  importantly,  promoting  effective  use  of  iJic  tehiBh 
Network  is  a  goal  to  wfiicfi  aU  others  ultimately  contribute.  The  University  has 
invested  an  unprecedented  amount  of  resources  in  tJic  purchase  an    installation  of 
this  campus-wjde  communications  network.  If  the  full  potential  of  this  significant 
investment  js  to  be  realized,  then  substantial  Information  Center  efforts  must  be 
directed  at  educating  as  many  administrative  personnel  as  possible  in  effective 
network  use. 
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IN  RETROSPECT  .  . 

The  Information  Center  has  been  in  existence  just  slightiV  over  one  year.  We 
believe  it  hal  provided  a  high  level  of  iservice^  t^^  Several 
facibrs  have  played  a  major  part  in  ficlpiiig  us  offer  needed  services.  Certain 
directions  were  consciously  chosen,  certain  things  just  happened    Not  everything 
that  we  tried  turned  out  positively.  We  learned  a  lot  along  the  way. 


C'^ncentrste  efforts  on  Achievable  objectives. 


Our  initial  plan  for  the  Information  Center  was  to  provide  general 
administrative  consulting  (mainfran^c  &  micrdcdmjputer).  As  it  happened,  the  demand 
for  micrbcbmputing  consulting  4^uickly  consumed  ai[  the  time  of  our  entire  staff  (of 
one).  And  that  was  okay.  At  least  we  were  providing  a  desperately  needed  service. 
The  otiicr  objectives  could  wait  temporarily.  At  several  othc  wints  in  time,  we 
again  evaluated  our  position.  It  remained  unchanged.  We  dtJided  to  concentrate  and 
expand  microcomputer  support  at  the  expense  of  other  previously  desired  services. 

Attempt  to  extend  linaitcd  resources  with  Parinerships. 


_     When  the  information  Ceiiter  staff  position  was  created,  wfi  were  provided  with 
enough  funds  for  a  worJcs^i  >on,  a  microcomputer,  and  in.'tial  training.  There  was  no 
operational  budget  or  mc-*%  for  software.  We  had  to  make  it  on  dUf  own.  Vfc  decided 
to  look  for  partners  with  resources. 

ZENITH  DATA  SYSTEMS  -  For  us.  Zenith  proved  to  be  a  major  milestone,  hot  bhiy 
because  they  dbnated  cquipmcnti  b^^  .ecausc  it  was  bur  first  propbsal  fbr  suppbrt 
Lehigh  had  an  agreement  with  Zehitl^rta to  the  University  at 
favorable  prices^  W^Jpprbachcd      ii  fbr  hardware  and  software  to  assist  in 
devdbping  micrbcbmp^^^     literacy  in  the  administrative  arm  of  the  University.  We 
didn't  get  wJiat  we  asked  for.  But,  we  did  get  enough  to  start  the  Home  Education 
Loan  Program  and  the  Portable  Education  >vogfam.  You  only  get  one  chance,  so  ask  for 
what  you  need  and  can  support 


LEHIGB  UNIVERSITY  MICRUCOMPUTER  STORE  -  Next  we  approached  our  campus 
micro  store  ^  "^r  The  stort  youJd  obviously  benefit  from  any  sales  we  could  help 

generate  wi  cy  prograjis.  We  got  a  positive  response,  but  the  current 

financial  pus  Store  precluded  any  extensive  help.  The  Store  was  able  to 

give  us  two  ^\    ...^T'  )    Trttly  received  as  a  sales  bonus  from  the  printer  vendor.  The 
Store  alsb  prbVidc:V^ie£u Jry  upgrades,  carrying  case:-  and  iribdcrhs  for  the  portable 
machines.  Look  ihSide  yei^r  ihstitutich  fbr  dbhatibn  bf  resburces. 

QTff£R_VENS&RS  '  In  desperate  need  oT  ^  laser  printer^  we  cbntactcd_  a  full-service 
(sales,  maintenance,  software  support,  cons&jting)  printer  verdor.  Since  they  could 
provide  services  which  we  could  not,  wc  of  crcd  to  showcase  their  printers  in  our 
walk-in  center,  believing  that  this  coopcra^r  e  e>f  ::jrt  could  benefit  us  both. 
Unfortunately^  dUr  institution's  j)Ufchasing  office  h^c;  an  agreement  (noii-cbntractual) 
with  alibther  vendor  tb  supply  the  same  products.  Th :  c^LOScn  vendor  would  riot  provide 
the  same  Icv^I  bf  support,  but  did  bffcr  a  Ic  wcr  price.  We  were  hot  £blc  tb  do 
business.  Know  your  institution's  purchasing  policies.  When  existing  policies  dbh*t 
heip  you  meet  your  business  objectives,  woric  to  change  the  policies. 
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DEVELOPMENT  iAWMm  Of FfCE  .  Present  a  proposal  to  your  development  bfrice 
JI^W  wiys;       '  '°  contributions  for  your  office.  Be  inventive,  try 

Try  to  replace  coinpetltlbh  mt>  cooperation.  Be  .vllling  to  try  ind  keep  trying. 

^u,.*»!f^'^r'^^^^^^l}^^  ©"-ganizations  which  provide  microcbmputing 

suppo:t:  tne  Computmg  Center  and  the  Microcomputer  Store.  We  try  to  Pr^aS 

pr^^s^*?"' ^^^^  S^St 

programs,  software  and  hardware  evaluations.  We  meet  regularly  with  both  trouns  to 

review  recenrproblems  and  new  products,  and  to  find  out  what  each  is  doing  Don't^ 

atfevemLt'^f '  ■ ^'"^r  destructive  forces  which  coufd  d 'rum 

achievement  of  your  goals.  Go  to  the  highest  levels  n  -cessary  to  deal  with  this 

Win  npper-level  management  support.  It  makes  things  liappeo. 

spec^lnfiu/^f^'r^"'  supportive.  Develop  a  writteS  plan 

^irheln  ensure  ?^«  ■n  •^?^''•'"^^^  managenient  that  by  helping  you  meet  your  goals  they 
your^oals  ^"''t^tution  will  meet  its.  Demonstrate  progress  toward  meeting 

>/ln  Msei-  support.  Wltliout  users,  what  good  arc  we? 

Nothing  helps  more  than  satisfied  users.  When  introduc  ng  new  services  start 

H^inif.'"f"r'r'  ^^''^i"*  or  two  offices  initially.' Noronly  docs f 

hrnit  the  extent  of  potential  disasters,  but  it  gives  the  users  a  stak°  in  the 

^n"ai  stafrio^!!^  "'^  '".i'f^  attei^i^  'nd  enables  the 

^cJinical  staff  to  develop  a  much  closer  relationship  with  user  office  staff  than 

in'itial  use"    '  ""'"'''''^  "^^"^  ^^'^  »  dif f eJe nt  sJt  of 

Find  new  ways  to  »«y  the  bills.  Look  for  non-traditionai  financing  sources. 

=   '^f-  *°  determine  how  much  the  institution  is  paying  for  outside  microcomontitic. 
consulting  services.  We  found  tens  of  thousands  of  dolllrs  weS  befng  pemTor  ' 
««^melf  tSS  f^rf^').  ^        ^"^"^'^  ict  additional  staff  In' piTJ/an 
fe^s  .rt^rl',   ?  r^^^-^'""*  "P^"       ability  to  pravide  continuing  services  at  far 

ervici  «rvices.  You  m«y  be  able  to  partially  finance  new 

pr^;:^ufe  to^er  o?f^."'''°"  "  ''^^'^^       ^^"^  ^^^"^"P  -^-'^ 

Flod  dedicated,  capable  people  atnd  try  to  keep  theiif. 

This  is  not  Auch  a  novel  approach  to  success.  We  have  hot  6hjy  excellent 

"ms  'taff'tn  aen^^^^^^  ''"^^         cooperative,  very  professional 

Jjystcms  staff  in  general,  helping  to  Support  the  Information  Center. 
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ABSTRAGT 


In  1984i  Eastern  Michigan  University  created  the.Center  for 
Instructional  CdmpUtihg  (CIC)  to  inform  itr>  faculty  about_the 
use  of  the  micrbcbmputer  and  its  potential  for  instructional 
erihahceipent.    In  oanuary,  1986,  the  CIC  became  the  central  com- 
pbnent  in  an  administratiyereorientation  toward  an  emphasis  on 
faculty  involvement  in  the  development  and  use  of  learning 
technologies. 

This  paper  will:    1 )  Ihtrbduee  the  tbpie^_  2|  Review_the 
background  sUppbrting  such  an  approaeh;_  3)  Present  the  institu- 
tibhal  setting;    4)  Biscuss^the  formation  of  the  Learning  Re- 
sources and  Technologies  administrative  structure;    5)  Describe 
the  GIG' s  program;    6)  Demonstrate  the  CIC's  impact;  and 
7)  Draw  a  set  of  conclusions  about  tnis  approach. 
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Introduction 


Along  with  many-Dther  edueatibnal  institutions.  Eastern  Hiehigari  tlhiver- 
sity  is  trying_tG  addressthe  qu^^  computer  technology  is  ah  impor- 
tant part  of  instruction  and  learning,  how  do  we  plan  for  its  development  and 
use? 


This  paper  deals  with  this  question  and  Eastern's  attempt  to  answer  it. 
An  opportunity  for  faculty  develbpent  in  the  use  of  mierbeomputers  within  a 
reoriented  administrative  structure  emphasizing  the  development,  use  and 
support  of  learning  technologies  will  be  discussed. 

Background 


The  emergence  of  the  microcomputer  as  a  serious  tool  for  information 
processing  is  causing  significant  changes  on  many  college  campuses.  Even 
though  mainframe  cdmputlhg  has  been  available  for  faculty  use  in  teaching  and 
research,  its  impact  has  not  been  felt  in  most  instructional  settings.  How- 
ever, the  potential  impart  of  the  mieroeomputer  has  ihstitutibhs  rethinking 
the  role  of  computing  in  instruction  and  learning. 


In  the  rec€fntly  released  "Carnegie  Recommendations  on  Undergraduate  Edu- 
cation," it  is  suggested,  ".....computer  hardware  should  not  be  purchased  be- 
fore a  comprohensive  plan  has  been  developed^  one  that  covers  personal 
computers,  infcrmat ion  services*  and  the  use  of  techhblbgy  by  the  ihstitu- 
tibni"V  This  seems  to_be_a  wise  suggestion,  especially  in^l^      of  the  ^ 
debate  on  defining  "computerliteracy"  combined  with  the  issue_of 
hardware  compatibility.    However,  the  problem  for  many  institutions  is  either 
the  "revolution"  has  already  begun  without  such  planning^  or  the  resources, 
both  human  and  fiscal ^  are  insufficient  to  provide  for  appropriate  planning. 

According  to^the  1984-85  Higher  Edueatibh  Utilization  Study  (HEUS)* 
planhingis  takingplace  in  about  two-thirds  of  all  institdtions  surveyed. 
Specifically,  either  a  task  force  has  been  appointed,  or  an  individual  _ 
administrator  designated  to  look  into  the  use  of  audio,  video,  and  computer^ 
for  instructignal  purposes. 2    Even  with  some  evidence  of  thinkingor,  in 
some  eases,  planning  about  ebmputers  in  instruetibh^  the  fact  still  remains 
that^  dnlike_administratiye  computing,  instruction^    computing  depends  bn  a 
group  of  intermediaries  (faculty)  between  the  technology  and  the  end 
benefactor  (students). 


Managers  of  campus  computing  traditionally  have  been  expected  to  work 
with  a  well  defined  need  for  computer  application'*  butthe  new  task  of 
integrating  ebmputers  with  iristructibhal  methods  is  a  different  challenge. 3 
Consequently,  planning  and  implemehtatioh  for  instructional  computing  has  not 


l"Text  of  Carnegie  Recommendations  on  Undergraduate  Education,"  The 
Chronicle  of  Higher  Education.    November  5,  1986,  p.  21. 

^Steven  W.  Gilbert  and  Kenneth  C.  Green,  "New  Computing,"  Chainge. 
May/Oune,  1986,  p.  34. 

^jyd-jtii  A.  Turner,  "Role  pf.the  Computing  Director  Is  Increasingly 
Managerial i"  the  Chronicle  of  Higher  Education.    September  17,  1986,  p.  18, 
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happened  at  the  same  rapid  pace  as  it  has  for  administrative  eemputihg; 

^     Keeping  the  various  factors;  of  present  reality  in  mind,  the  question  is» 
What  can,  or  should  we  do  about  bfihgihg  raierbebmputers  into  instruction'  We 
do  have  data  from  a  dozen  or  so  pioneering,  technologically  sophisticated 
institutions,  such  as  Brbwh  arid  Garnegie  Mellon.    These  universities  have 
attempted  to  promote  campus  use  of  new  technologies  in  several  staaes  of 
implementatibri  to:  ^ 

1)  Provide  initial  access  to  the  techriblbgy  fbr  students  and  faculty. 

2)  Provide  training  for  faculty. 

3)  Provide  general  software i 

4)  Provide  instruetibrial  sbftware  to  meet  individual  needs. 

5)  Provide  related  support  services. 4 

Jbwever,  many  of  their  experiences  are  labeled  "unique''  and  seldom  seem 
to  offer  much  help  for  "my"  particular  campus,    eomputer  implementation 
jssues  have  not  become  more  clearly  defined.    8n  the  contrary,  they  have  be- 
come_more  complicated  arid  harder  to  resolve.    With  problems  becomirig  more 
complex,  pressure  mounts  bn  each  campus  to  either  lean  toward  Harvard's  Berek 
BoK  s  statement,  the  "experience^should  make  us  wary  of  dramatic  claims  for 
the  impact  of  a  new  technology, "5  or  move  toward  Hbustbri's  Richard  Van  Horn's 
position. _ that  "The  computer  is,  then,  an  exceptibrial  learning  tool.    But  it 
IS  exceptional,  not  because  of  the  techriblbgy  by  itself,  but  because  of  the 
fit  between  technology  and  the  basic  elements  of  the  learning  model. "6 

If^the  computer  techriblbgy  is  a  good  fit  in  the  learning  process,  up  tb 
now  It  has  not  prbmbted  a  fundamental  change  in  higher  educatibri      Why'  For 
computer  technology  to  show  an  improvement  in  teachirig  arid  learriirig,  two 
things  must  happen^    First,  faculty  must  be  assisted  in  learning  how  to  use 
microcomputers  in  terms  of  their  owri  teachirig  methods.    Second,  organiza- 
tional traditions  must  be  reoriented  to  aceonOTodate  the  motivatiori  of  faculty 
to  integrate  rnicrbcomputer  applications  into  their  own  instruction. ^  With 
these  two  conditions  addressed,  an  institution  shbtild  be  able  to  begin  to 
introduce  an  opportunity  for  instructional  erihaneement  that  will  lead  to  a 
fundamental  change  in  teaching  and  learriing  effectiveness. 

Institutibhal  Setting 

Easternjichigan  University  (EMU),  located  iri  sbutheastern  Michigan,  is 

-"^''^^^"^^^''^^^y  of  23,000  students 

(17,000  undergraduates)  arid  a  full-time  faculty  of  650.    In  Septeh>ber,  1986 
a  survey  about  faculty  use  of  microcomputers  was  conducted  with  the  assistance 

4Silbert,  p.  35. 
SGilbert,  p.  35. 

i      ^Richpdl.  Van  Hbrn^  ''Brave  New  Worlds:    Computers  Revblutionize 
Learning i"  Educational  Record.    Winter,  1986*  p.  17. 

_    _7Gregory  A.  Jackson,  "Technology  and  Pedagogy,"  Change.    Hay/June,  1986, 
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of  the  University  of  Michigan's  National  Gehter  for  Research  to  Improve  Post- 
secondary  Teaching  and  Learning  {NeRIPTAb)._Theresults_sfiow^    that  45  EMU 
faculty  are  presently  using  mi crocompaterap^  their  instruction. 

However,  almost  aTii  equal  number  ]40)  requested  immediate  assistance  in 
learning  how  to  use  such  applications  in  thair  instruction.    These  results 
are  not  surprising,  since  EMU  has  yet  to  develop  a  comprehensive  mlcrb- 
comp'jting  plans  but  has  a^^Qpted  a  strategy  td^  d  faculty  aWareriess  of 

computing  appTteations a  reorientation  of  the  Academic 
Affairs  Division's  orgahizatibnel  approach  to  microcomputer  applications  in 
ihstruetibn. 

In  1983,  Prcvost  Ronald  W.  Collins  took  deliberate  action  In  response  to 
the  establishment  of  the  first  general -purpose  microcomputing  laboratory  for 
students^    He  asked  Dr.  James  Spai/Q,  a  Professor  at  the  Mi ehig^ 
cal  Uiiiversity^  to  ebme  to  EMU  as  a  Visiting  Professor  of  ehemistry  for  the 
1984-85  academic  year.    Dr^  Spain^s  assignment  was  to  launch  a  faculty  de- 
velopment effort,  to  be  known  as  the  Center  for  Instructional  Computing  (CIC)- 
Working  directly  with  Provost  Collins,  Dr.  Spain  introduced  approximately  30 
faculty  members,  mostly  in  the  sciences  and  educatioiii  to  ah  Apple  environ- 
ment and  assisted  them  in  using  existing  software  and: in  deveVopi rig  their  oWri 
software  applications.    In  additibri  to  wdrkirig  directly  With  these  3S_f acuity, 
he  also  held  campus-wide^Wdrkshbps  to  begiri  to  raise  interest  for  microcom- 
puters in  instruetibri.    These  activities  set  the  stage  for  an  expanded  role 
for  the  CIC  during  the  1985-86  academic  year.    An  EMU  College  of  TechnGlogy 
tecturer,  Robert  Ferrett,b^^  Director.    Changes  were 

made  in  the  approach  and  the  reporting  line.    The  apprbach  was  changed  tb 
concentrate  on  an  MS-DOS  (IBM)  environment  with  the  Apples  beirig  loaned  to 
faculty  needing  them.    Also,  the  direct  administrative  reporting  relationship 
was  changed  from  Prbvbst  Collins  tb  Dr.  Mbrell  D.  Bobrie^  the  Director  of  the 
Center  of  Educatibrial  Resbtirees.    What  follows  is  a  description  of  what  has 
happened  iri  regard  to  the  organizational  reorientation  and  the  assistance 
given  to  faculty  in  using  microcomputers. 

Learning  Resources  arid  Technblogies  (tRit) 


In  January,  1986,  a  reorientation  of  the  administration  of  resbUrces  arid 
technologies  for  instruction  and  learriing  was  implemerited.    A  Deari's  pbsitibn 
was  created  tb  oversee  the  developmerit  of  lirikages  of  irifbrmationarid  educa- 
tional techriblbgies  tb  the  library,  media  arid  instructional  sup^  services 
firicludirig  the  studerit  mierbcomputirig^  lab],^arid  the  classroom.    Dr.  Morell  D. 
Bbbrie  was  promoted  f^  position  as  Director  of  the  Center  of 

Educational  Resources  to  the  Dean  of  Learning  Resources  and  Techribj ogles.  In 
addition  to  the  administrative  responsibilities^of  such  an  activity^  Dr, 
Boone  also  established  a  Learning  Technolbgies  Develbprnent  Uriit*    The  first 
component  to  be  implemerited  arid  physically  irieorpbrated  irito  the  revised 
brganizatibrial  stfueture  Was  the  Ceriter  for  Instructional  Computi rig  (CIC). 
The  other  two  ebmpbrierits  to  be  implemented  in  tfienear  future  are:  The 
Center  for  Educational  Television  (GET)  and  the  Center  for  Information  Tech- 
riblbgyCeiTj.    The  goal  for  all  is  basically  the  same.    It  is 

to  stimulate  research,  development  and  use  of  new  learning  technologies  iri 
serving  as  a  central  coordinating  unit  for  the  integration  of  each  technology 
into  the  instruction  offered  by  the  faculty. 
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.  It  is  Bbt  by  ehahee  that  each  of  these  developmebt  centers  has  a  cbni- 
P?['iO"-_:Sei:viee  unit  wi  That  Is^  the  CIG  has  the  St adeSt  Micro 

Zu  ^P*^  the  CIT  has  the  Library.    In  addition, 

the  eie  has  an  affiliation  withUniversityEoraputing,  which  is  administra- 
tively outside  of  the  Academic  fif fairs  Division.    The  Dean  is  the  liaison 
between  CIC  activities  and  the  Executive  t3irector  for  University  CdmpUting 
whose  responsibility  it  is  to  provide  all  types  of  computing  systems  for  b^ 
administrative  and  academic  services. 

The  Center  for  Ihstfuetibhal  Computing  (CIC)  Program 

The  EIE  is  physically  located  in  the  University  Library  building.  The 
facility  houses  a  five-station  IBM-PC  MicroCdrnputing  tab.  Director's  office 
and^ebnference  room  with  print  arid  software  eol lections.    During  the  current 
aeademic_year,  the  five  IBM's  will  be  upgraded  to  hard-disk,  two  Apple 
Macintoshes,  a  laser  printer,  and  software  will  be  added.    The  program  is 
organized  and  delivered  by  its  Director,  Robert  Ferrett. 

_  _    The  program  of  the  EIC  goes  far  beyond  the  physical  boundaries  of  the 
Lab.    Some  of  the  major  components  of  the  program  are: 

b  Workshops  in  the  Lab 

Five  faculty  membersper  hahds-bn  session,  such  as:  Introduction 
to  MicroCbmputers,  dBase  III,  ENABLE,  MAPPING,  BASIC,  EAI  Authorihq 
Systems. 

b  Lab  Use  and  Assistance 

Faculty  are  encouraged  to  use  the  Lab,  with  or  without  professional 
assistance,  in  developing  their  own  software  applications. 

0  Equipment  LbahiPrbgram 

Five  Apple  He's  are  available  for  loan  to  faculty  members  who  are 
wbrkihg  on  projects  requiring  this  type  of  hardware. 

b  Instructional  Eomputing  Annual  Grants  P^^^^ 

Each  year  a  miniBium  of  eight  faculty  are  awarded  stipends  to  develop 
software  applications  that  will  be  used  directly  in  the  classroom 
instructional  process.    Each  recipient  is  expected  to  complete  a 
final  report  on  the  project  and  also  present  an  oral  report  of  the 
activities  and  results  to  an  instructional  computing  sympbsium. 

b  Newsletter 

A  monthly  newsletter  is  distributed  to  all  faculty.    It  contains  a 
schedule  of  workshops,  sbftware  reviews,  print  reviews,  conference 
announcements,  and  other  pertinent  information  about  CIC  programs 
and  micros  in  ihstrueti bh. 

6  fipsheets  .  ^   ^  ^ 

These  are  on-demand  information  sheets  about  any  mierb-related 
issue,  such  as:    Tipsheet  #1  -  BASIC  random  files  to  dBASE  files. 
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0  Advisory  Board  and  Departmental  Liaisons 

Faculty  members  from  across  the  campus  are  invited  to  serve  on  the 
Board  that  advises  the  01 fecto         the  Dean  on  policy  matters.  In 
addition,  each  department  in  the  five^col leges  has  a  faculty  member 
serving  as  a  "development  liaison,"    The  616  Director  uses  these 
individuals  as  departmental  contacts. 


0  Symposia 

Once  or  twice  a  year,  a  national-level  expert  in  instructional 
cdmputihg  and/or  ihstructiona]  developmeht  isihvited  to  hold  a 
session  or  sessions  with  faculty  on  a  topic  of  interest. 


0  Research  and  Develbp^^  ^ 
TheDi rector  offers  assistance  to  any  faculty  member  wishing  to 
identify  funding  opportunities  and/or  write  a  proposal  in  the  area 
of  instructional  microcomputing. 

The  CIC's  ii^^act 

For  a  total  annual  expenditure  of  Under  $60^^000^  the  GIC  provides  assis- 
tance to  faculty  pn  a  voluntary  basis  that  is  difficult  to  measure  in 
empirical  terms.    However,  both  formative  and  surras        evaluations  are  being 
planned.    In  the  interim,  the  best ^  for  the  impact  and  success  of  the 

GIG  program  is  seen  in  its  encouraging  use  statistics  and  positive  reactions 
from  the  faculty  who  feel  that  many  of  the  psychological  barriers  to  the 
effective  use  of  microcdmputers  hav^  been  removed. 

There  are  two  major  indicators  of  impact  that  can  be  identified^  First, 
there  is  the  quantity  faculty  using  the  1 ab  for 

workshops  and  for  development  activities.  Second,  there  is  the  qualitatiye 
indicator  of  faculty  who  have  won  competitive  grants  for  the  development  of 
innovative  instructional  computing  applications. 

L      Und'lr  the  first  indicator^  numbers  of  f  using  the  lab  during  a 

fourteen-week  jaeribd  in  the  Winter^  1985  Semester,  117  different  faculty  par- 
ticipated in  hahds-dnwd^  lab  during  open  peri^ods. 
During  a  seven-week  period  in  the  Spri^  26  first-time  faculty 
users  were  accommodated,  and  during  the  first  fourteen  weeks  of  the  current 
semester  (Fall,  1986),  an  additional  55  first-time  faculty  users  partici- 
pated in  lab  activities.    Overall,  since  the  lab  opened  on  January  16,  1986, 
until  DecemberU  19B6i  a  total  of  198  different  faculty  members*  from  a 
wide  variety  of  disciplines,  have  come  to  the  lab.^   These  faculty  have  made  a 
total  of  770  contacts  and  used  the  lab  for  a  grand  total  of  2,532  hours. 


Under  the  second  indicator,  grant  recipients,  the  1985-86  progs  am  saw 
nineteen  qualified  applicants  for  eight  awards  ($1,200  each)  given.  The 
projects  are: 

0  babbrcitbry  Disorders  bf  GbagUlatibh  (Associated  Health  Professions)  -- 
Greation  ofcbmputer-assistedinstruction  programs  to  train 
clinical  laboratory  scientists. 
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0  Introductlon^to  Interior  Design  Lab  (Human,  Environmental  and  Ebrisuiiier 
Resources)  --  Bevelopment  of  a  new  computer  course  in  Interior 
Design. 

0  Microcomputer  Practice  Problems  for  Gest  Accounting  (Accounting  and 
Finance)  —  Creation  of  a  self -study  statistics  computer  manual  in 
cost  accounting. 

0  beveldpmeht  of  an  Interactive  Cost-Volume-Profit  and  Standard  Cbsting 
Hi erocomputer  Instructional  Systei.i  (Accounting  and  Finance)  — 
Creation  of  software  modules  in  cost  accbuhting. 

0  Development  of  RANDHAP  Applications  (Geography  and  Geology)  —  Adapta- 
tion of  RANDMAP  software  package  for  use  by  students  in  learning 
mapping  techniques. 

0  Ah  Update  of  eomputer-Augmented  Logistics  Ihstructibh  (Marketing  and 
Business  Law)  --  Modification  and  updating  of  computer-based 
simulation  program  in  business  Ibgi sties. 

0  Cofflputer-Based  fraihihg  and  Interactive  Video  (Interdisciplihafy 

Technology)  —  Study  of  interactive  video  applications  in  ihstruc- 
tibh. 


0  Ah  Introductory  Tutorial  for  Learning  SPSS-X(Sbciblbgy)  -  Creation  of 
a  tutorial  program  to  train  computer  users  in  using  SPSS-)(  on  a  VAX 
editing  facility. 

Each  award  recipleht  has  completed  the  project  described  above,  filed  a 
report^aad.  in  November,  1986,  made  an  oral  presentation  at  the  annual 
Grants    Syiiipbsium.    This  two-year-old  program  has  provided  a  total  of  six- 
teen faculty  the  opportunity  to  enhance  their  instruction  by  developing 
appropriate  computer  applications. 

Cohelusiohs 

If  an  institution  has  both  sufficient  human  and  fiscal  resources  to 
engage  in  effective  learning  technology  planning  and  implementation^  then  it 
should^do  so.    However,  if  either  or  both  are  lacking^  in  order  to  bring 
technology  into  a  fit  with  the  basic  elements  of  the  learning  model  and  to 
assist  faculty  in  learning  how  to  use  mi crbcbraputers  within  a  reoriented 
structure^  a  different  approach  should  be  used  as  a  prelude  and  a  companion 
to  planning. 

Eastern  Michigan's  Center  for  Instructional  Computingi  within  the  newly 
reoriented  Learning  Resources  and  Technologies  administrative  structure,  is 
an  example  bf  a  developmental  approach  to  the  use  of  mi erocomputer s  in 
instructional  enhancement.    It  is  Eastern's  first  step  in  bringing  about  a 
future  which  will  eventually  recognize  the  appropriate  glace  for  multi- levels 
of  computing  support  in  the  ihstrUetiohal  and  learning  mission  of  the  Uni- 
versity.   Within  the  human  and  fiscal  constraints  of  the  current  environ- 
ment^ it  is  felt  that  ah  informed  and  knowledgeable  faculty  will  be  the  most 
successful  catalyst  for  desired  change. 
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The  next  step  in  this  developmental  approach  is  to  motivate  and  assist 
an  increasing  number  of  faculty  to  integrate  computing  within  their  own 
Ihstruetional  methods.    They,  in  turn,  should  be  able  to  assist  the  Univer- 
sity in  developing  an  appropriate  planning  response  to  a  set  of  clearly 
defined  needs* 
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Managing  Aeademic  Computing 


Htmaan  society  has  been  and  wlU  continue  to  bc^^atica^K  affected  by  technolo©r. 
CoUeges  and  universities  In  partieulM  Jiawe  ircgpo^  to  examine  the  role  of 
technolc®r  In  carxylhg  but  their  educatioi^  m^o^  Proper^  managed^  academic 
computihg  prw^dea  tomc3aTM?akadera  the  knowledge  and  the  tools  to  use  Ihfonnatioh 
techhblQgy  to  tiie  beneHt  of  man^d.  Papers  In  this  track  exarbihe  how  best  to  manage 
the  aeade^e^inputiiig  envbt>nment  with  Its  diverse  cohstltueiicy  of  faculhr.  students 
and  reseatrdiers. 


OMrdOiaVdr: 
vmanova  IMversUy 


ACADEMIC  COMPUTING,  SHOULD  STUDENTS  BE  REQUIRED  TO  PURCHASE 


PHlSbNAL  COMPUTERS? 


Joseph  C.  Miller 


Villahova  University 
Villanova  Pennsylvania 


The  Engineering  College  at  Villanova  University  is  wrestling 
with  the  question:  Should  Villanova  incoming  freshmen  ehgin- 
eering  students  be  required  to  purchase  their  own  personal 
computer? 

Other  institutions  are  addressing,  br  haveaddfessed  a  policy 
or  posture  to  answer  similar  questions  regarding  their  instit- 
ion.    Discussions  with  some  of  these  institutions  are  proving 
of  worth  to  Villanova  and  should  prove  of  value  to  others. 

This  paper  will  deal  witt  Additional  areas  which  we  feel  are 
necessary  to  coMider^en  adopting  a  policy  which  requires 
students  to  purchase  a  personal  computer: 

-  ^e  effect  on  students  j^commut th^       dorm,  ability  to 
pay  for  the  cost  and  upkeep  of  their  PC  ). 

-  nie  impact  on  university  facilities  (dorm  room  area, 
telecomntuhicatl^       printers,  peripherals  ). 

-  The  effectoh  other  colleges,  divisions,  disciplines, 
at  the  respective  institution. 
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ACADEMIC  COMPUTING  -  SHOULD  STUDENTS  PURCHASE  PERSONAL  COMPbxERS? 

Ihtrbductlbh 

Villahbva  University  is  a  private  coedacttttonal  institution  founded 
in  1842  by  the  Order  of  St.  Augustine.    The  University comprised  of 
5  undergraduate  colleges,  the  Graduate  School  and  the  School  of  Law, 
enrolls  approximately  12,000  students ^  just  oyer  half  of  which  are 
full  time  undergraduate.    Almost  every  state  in  the  nation  and  30 
foreign  cpuhtrles  are  represented  in  Villahbva enrbllment ,  and  the 
academic  phiXbsbphy  is  permeated  by  a  commitment  tb  provide  each  of 
its  students  with  a  well  rounded  education. 

Format  computing  at  Vlllanova  University  began  in  the  early  196bs 
with  an  IBM  mainframe  computer.     Subsequent  improvements  were  made  to 
increase  computing  power  leading  to  our  present  cohf iguratibh  of  an 
IBM  4381  group  II  and  one  each  of  VAX  11/785^  VAX  lI/780^_Vax_ll/730 
and  a  Vax  8200  netvbrked  to  3  campus  clusters  and  the  computer  center. 


Trends  in  Academic  Computing 

Background: 

1960s  "  Mainframe  Cbmputers**  -  huge,  pbwerful,  expensive. 

Since  the  '6 ds  academic  computing  capabilities  have  been  supplied 
by  a  central  mainframe  computer,  initially  limited  by  access  to 
peripherals  available  on  campus.    Many  mainframes  have  been  and 
continue  tb  be  used  for  both  administrative  and  academic  purposes, 
causing  concerns  about  equal  time,  accessability ,  and  bverlbad  at 
critical  times. 


1970s  "Mint**  computers  -  smaller,  less  powerful,  less  expensive. 

With  the  advent  of  the  mini  and  supermini  computers  many  institutions 
have  dedicated  these  computers  to  student  usage ^  accessed  by  terminals 
ayallable  in  clusters  Iri  various  Ideations  throughout  the  campuses. 
Minis  have  helped  to  alleviate  the  burden  oh  the  mainframe  and  put 
mbre  access  into  the  hands  bf  the  students. 

1980s  **Micro/F6"  computers  -  small,  less  powerful,  much  less  expensive. 
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With  the^PC  a  student  could,  for  the  first  time,  have  a  personal  tool 
dedi^ated^to  the  individual.    Again.  PCs  would  lessen  the  load  on  the 
(for  a  brief  period  of  time)  .    With  the  reduction  in 
should  every  student  be  required  to  own  their  own  personal 
computer?  ^ 

Mid  80s  "Networking"  -  Expensive  rewiring  of  campus. 

Many^inftitutibns  are  alrea^  in  the  process  of  providiSg  Setv/oirk 
capabilities^ for  their  students .  others  are  in  various  stages  of 
studying  networking  at  their^institutions.    Problems  being  addressed 
are^  pe  to  mainfraaie.  PC  to  PC^  PC  to  iiSi,  mini  to  mainfraine 
coimectabtlity ;  telecommunications .and  distributed  processing. 
Networking  will  increase  the  load  on  the  mainf rame/mihi . 

In  the  fall  of  1984  the  National  Task  Force  on  Educational  fichnbiogy 
was^stabllshed  by  the  Secretary  of  Education.    The  report  was  to  focus 
on^the  usefullness  of  technolo^  for  learning,  emphasizing  electronic 
intormatton  age  technology,  both  hardware  and  software 
In  the  course  of  its  work,  the  Task  Force  became  more  deeply  convinced 
that  information  technology  when  creatively  applied  and  appropriately 
integrated  will  help  meet  three  fundamental  goals: 

To  improve  the  quality  of  learning. 
To  lncreas'3  equitgr  of  opportunity. 
To  ensure  greater  cost  effectiveness. 

The  Task  Force  report  notes  that  "to  a  lirgeektent  resistance  to  the 
use  of  technolo©r  in  education  has  been  reduced  to  financial  and 
quality  issues .  rather  than  philosophical  ones .    While  educatloMi 
institutions  have  made  increasingly  large  investments  in  edtibatioSal 
technology,  the  technology  has  often  been  misused  or  undeirttsed.  " 

Several  of  the  negative  aspects  in  the  use  of  technology  in  education 
listed  by  the  Task  Force  are: 

Lack  of  planning  -  Techn61ogy_thrustu^on.  purchased  defensively. 

supplying  micros  without  rudimentary  training ' 
(students  and/or  instructors),  etc. 

Inadequate  softt^are  -  Considerable  improyements  still  nied  tb  be 

made  in  quality  as  well  as  quantity  of  software. 

increased  costs  -    Cost  effectiveness  will  be  a  problem.  Costs  to 

students,  instructors,  and  instltutiohs. 
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Obsolescence  -         Obsolescence  and  the  lack  of  cbmpatablllty 

among  technologies  will  Impact  Implementation. 

However  several  positive  aspects  were  noted: 

Increased  effectiveness  -  Indications  are  that  well  planned  approp* 

ristely  integrated  programs  used  by  well  prepared 
instructors  are  effective. 

New  ways  to  learn  -  The  potential  exists  to  change  the  way  people 

learn. 

innovation  -  innovative  uses  are  plentiful  when  applied  by 

conscientious  creative  professidnals. 

The  Task  Force  delineates  the  following  5  broad  uses  for  technology: 

1)  To  more  efficiently  develop  basic  knowledge  and  skills. 

2)  To  teachhigher  order .concepts  and  reasoning  skills  made  less 
difftcult  by  technoio^. 

3)  To  develop  an  understanding  of  the  impact  of  infortnation 
on  society  and  the  work  place. 

U)  To  enable  teachers  to  work  in  an  environment  which  is  tailored 

to  each  student -s  heeds  and  progress. 
5)  To  develop  proficiency  in  computers. 

In  summary  the  Task  Force  report  advocates  - 


.  Planning,  financing,  teacher  education  and  curriculum  revision 

.  Research,  development,  evaluation  arid  dissemination  of  methods 

to  manage  techtidlbgical  resources  as  well  as  expert  systems  of 

software . 


TheTask  Fbrceexpects  within  the  next  15  years  that  a  richness  of 
information  impossible  by  conventional  methods  will  be  present  in 
our  society. 

Other  Ihstitutibh  Experiences 

By  lib  meahs_all  Inclusive  but  rather  Indicative  of  actions  being 
taken  by  some  Institutions,  the  following  digest  is  offered. 

Some  institutions  at  i^ich  PCs  are  required  or  strongly  recommended 
are: 
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Drexel 

Virginia  Tech 


Clarksoh 
Dallas  Baptist 


Gblhy 
Dartmouth 


Stevens  Institute 
Franklin  andJiarshall 


Carnagie-Mellon 

Lehigh 

Harvard 


Drew 
R.P.I. 


U.S.IJavai  Academy 
Purdue 


Boston  University 


A  policy  on  PC  use  generally  takes  one  of  the  following  forms: 
.    Requirement  that  all  students  purchased  PC. 


Pequlre  ihc6mmihg„ freshmen  in  particular  disciplines  to 
purchase  their. own_  PG  *  _ 

Charge,  students  lab  fees  to  fund  electronic  classrbbms/labs . 
First  install  a  network  capability,  then  require  students  to 
purchase  their  own  PC. 

Institution  to  bear  costs  (through  grants,  gifts,  etc.) 


Each  approach  has  its  pros  and  cohs^  the  key  being  the  resources  which 
are  available  at  the  respective  institutions  and  the  demography  of  the 
student  body. 

ffie  Second  Aimui:!  UCLA  Survey  of  Business  School  Computer  Usage  (1985) 
with  125  schools  responding  to  the  questibhhaire  shows: 

5  %  currently  (or  are  about  to)  require  students  to  have  their 

: _  own  PC. 

10  %  were  recommending  the  purchase  of  PCs  to  their  students. 

85  %  were  maintaining  a  "wait  and  see**  attitude. 

The  Survey  showed  major  constraints  or  bottlenecks  delaying  expanded 
use  of  computers: 


Fuhdihg  pranked  firsts ^_ 

Space. limitations  (ranked  second). 

Lack  of  qualified  technical  personnel. 

Lack  of  qualified  faculty. 

S  o  f  twa  re  1  i  c  eris  itig . 

Lack  of  faculty  consensus . 

Software  availability. 


In  July  of  1983  a  study  was  conducted  at  Villatibva  leading  tb  ah 


Academic  Considerations 
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Academic  Computing  Plan  for  the  university.    Among  the  goals  for 
computing  at  Villahbva  were: 

A- commitment  to  providing  access  to  modern  computing  facilities 
for  students  and  faculty. 

To  provide  special  assistance  for  appropriate  computer  use  in  the 
Arts  and  Humanities. 

To  allow  fbr_ the  most  effective  provision  of  computing  services 
to  all  members  of  the  community,  academic  or  administrative. 

In  the  spirit  of  the  Academic  Computing  Plan  the  College  of  Engineering 
established  a  committee  to  study  the  implications  of  a  policy  that  would 
require  entering  freshmen  iti  the  College  of  Engineerings    to  purchase  a 

micro  computer    to  be  used  in  their  course  of  study..  The  issue  for  

the  College  of  Ehgiheering  is  hotwhether  theyshould  include  computer 
use_as  part. of. the  curriculum,^  but_how  to  do  so  most  effectively,  it 
is  the  committee's  belief  that  simply  "tacking**  on  computer  assignments 
to  the  existing  program  would  be  self-defeating. 

Before  the  adbptibh  of  a  PCpplicyi  we  believe  that  the  fbllpwing  (by 
noj means  exhaustive^  list  of  questions  must  be  addressed.    The  questions 
will  have  a  different  impact  on  each. institution ^  as  dictated  by  the 
respectve  institution  and  it's  particular  student  population  and 
mission. 

If  students  are  to  have  PCs  in  their  dorm  room: 

.  Is  there  sufficient  wall/desk  space  for  a  PC  for  each  student 
in  each  room? 

.  Isthere  capability  for  the  ultimate  need  for  data  lines  in  each 

room?       

.  Where  and  how  will  students  acquire  hardware/software/supplies? 
.  Where/how  will  the  PCs  be  stored  while  awaiting  student  pickup? 
.  Who  will  provide  the  staffing  for  Issuance  and  inventory  cbhtrbl? 
.  Where  and  hbw  will  students  have  their  PCs  repaired? 
.  If  repair  facilities/stbrage  are _bh_ campus^  are  technical  and 

administrative  staff _as_well_ as  room. available? 
.  Do  plras  exist  to  provide  voice  (teieph^       and  data  (computer) 

access  for  current  and  future  dorm  rooms? 
•  Will  there  be  provision  for  a  terminal/PC  room  in  each  dorm  to 

accbmmbdate  thbse  dbrm  students  whb  carinbt  afford  a  PC^  giving 

less  affluent  students  equal  access? 
.  Will  there  be  an  insurance  policy  to  cbver  theft/lbss? 
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Wtll  the  electrical  power  supplied  to  the  dorms  be  of  required 
quality? 

Will  the  electrical  power  be  ample  enough  to  carry  the 
load  of  the  TV,  stereo,  micros,  and  refrigerators,  in  each 
room  and/or  dorm? 


If  commuting  students  are  required  to  have  a  PC: 

•  there  be  additional  compater  access  telephone  lines  for 

off -campus  students  to  access  the_malhframe/min±  computer? 
.  Will  the  commuting  student  be  penalized  by  the  need  to  purchase 

a  modem  for  off -campus  access  ^ich  is  available  in  the  dorms? 
.  Will  the  commuting  student_be  required  to  pay  for  telephone 

charges  for  accessing  the  mainframe/mini  while  the  dorm  student 

will  not?^  -  _ 

.  Will  the  student  be  required  to  carry  the  PC  from  and  to  home? 

If  PCs  are  required: 

.  Will  smaller  students  be  able  to  handle  the  bulk  and  weight 

of  the. selected  PC  and  peripherals? 
.  What  components  will  the  students  be  required  to  purchase  (PC, 

printer,  monitor,  etc)? 
.  if  a  printer  is  not  required,  how  will  hard. copy  be  produced? 
.  Will  a  student  connect  to  the  mainframe  to  print  a  report  or 

assignment? 

.  Will  a  student  have  access  to  a  PC  printer  if  a  floppy  disk  is 
carriedby  thestudent  to  the  printer? 

•  ^^^^  ?^®^®z^®z?  number  of  printers  to  accommodate 

the  students  that  will  require  printed  output? 

.  Will  some  mainframe/mini  printing  be  necessary?  

.  Will  all  students  use  the  same  wbrd  processing  packages  so  that 

term  papers,  etc.:  can  be  rim  off  on  university  hardrore? 
.  What  impact  will  hardware  and  software  obsolescence  have  on 

students  and  faculty? 

If  PCs  are  integrated  into  the  curriculum: 

.  Will  there  be  enough  required  courses  effectively  utilizing 
PCs  during  the  hprmal  four  years  of  a  program  to  justify  the 
required  ownership  of  a  PC?     _ 

.  Will  there  be_ sufficient  software. to  support  a  four  year  program? 

.  Will  professors  require  software  packages  (spread  sheets,  etc.) 
to  be  purchased  by  the  students? 

.  Will  there  be  a  limit  on  the  cost  of  each  of  these  packages? 
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Will  there  Se_a  limit  on  required. software  purchases  permajor? 
Will  these  packages  have  a  more  useful  life  than  for  Just  a 
single  course? 

Some  faculty  members  currently  may  not  consider  cost  when  they 
select  texts  I  what  will  make  them  consider  cost  when  they  select 
software?  _      :  : 

Will  the  faculty  have  access  to  training  for  the  use  of  a  PC  in 

the  curriculum?      _  _      __     

Will„ the  faculty  have  sufficient  access  to  computer  facilities 
to  enable  them  to  employ  computer  technology  in  their  courses? 
Will  the  faculty  support  the  major  task  of  implementing  such  a 
policy? 

Will  the  faculty  feel  sufficiently  knowledgeable  to  use  a 
PG: to  teach  their  classes? 

Will  some  form  of  re leased/excused  time  be  available  for  faculty 
to  hone  their  Pe  skills?  „  _  __  _^        _    „      _^  „  _ 

Will  a  formal  program  be  adopted  by  the  institution  to  provide 
the  necessary  training  for  faculty  and  students  alike,  some 
type  of  a  bridge  program? 

Will  some  allowance  be  available  for  travel  connected  training 
expenses  for  faculty?  l  l  : 

What  are  the  proprietary  implications  for  the  use/sale  of  faculty 

ahd_student_ developed,  software?  _  _   

What  are  the  implications  of  site  lice^       

Should  PCs  only  be  required  in  certain  disciplines  and  not  in  all 
disciplines? 

How  will  upgrades  to  purchased  software  be  handled? 
Who  will  have  to  pay  for  these  upgrades? 

Can  studehts/f acuity:  be  using  different  versions  of  the  same 
software. and  have  like  results? 

What .happens  when  a  student's  PC  is  inoperable?  Lbaher?  Lease? 

Replacement?     _  .      _   

Should  a  maintenance  contract  be  availabie  to  students?  If  so, 
will  the  institution  need  spare  parts,  technicians,  extra  PCs 
to  lend  the  student  while  the  PC  is  being  repaired? 
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Stmmary 


A  PC  decisibh  for  a. single  disc tpitne  will  surely  affect  campus  wide 
areas  beyond  the  discipline  and  the  decision  ffiust  comprehend  these 
implications . 

Adding  the  cost  of  a  PC  to  a  student's  cost  bfeducatibn  will  not  add 
to  the  available  pool  of  Financial  Aid    fuSds  at  the  institution  nor 
increase  the  parents'  available  Ihcome.    Who  then  bears  the  burdih  since 
Financial  Aid  is  usually  ah  institution  wide  resource? 

Anbther  area  to  consider  is  that  PCs,  when  connected  to  the  mainframe/ 
mini,  become  a  telecommunications  problem  which  again  is  an  institution 
wide  resource . 

in  the  final  analysis^  the  mix  of  students  ai^'atlable  to  each  institution 
will  determine  if  a  particular  approach  is  the  best  approach  for 
them. 

PUr  direction  is  to  find  the  best  path  that  will  enable  Villinovi  to 
provide  the  technoioK'  for  our  engineering  students  and  still  ieet  the 
needs  of  all  students  at  Vlllanbva.    We  have  made  a  beginning. 
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AeftBESSe  COMPUTINGj^FROM  CHAOS  TO  CbORDINAflON 
ONE  INSTITUTION'S  STORY 

_  irody  H.  Bers 

Sr.  Director  of  Research,  Curriculum  S  Planning 

^  -   Mary  L.  Mlttler 

Assoc.  Vice  President  for  Educational  Se^Trlces/Dean 

Oaktoh  College 
_  1600  E.  Golf  Rd. 
Des  Plaihes,  Hltnols  60016 


This  paper  describes  one  institution's  movement 
fron^  a.  state  of  dlsorganizatlbh- - even^cfiaos-.  -to  one 
in  mdtict decisions  about  academic  com^tbig  are  made 
to  att environment  of  inf bnhatlQn  s&rfa^g,  consideration 
of  alternatives,  and  attehtiveness  to  educational 
ImpUcatldhs  of  decisions,  identifiers  of  chads, 
cdnsequehces  of  edordinatlon,  and  assumptions  that 
require  questioning  are  identified. 
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ACADEMIC  COMPUTDsIG:  FROM  CHAOS  TQ  eoeRDEMAf lOM.  ONE  IMSTITUTIOM'S  STORY 
aitReBtJCTibN 

The  smrpose  of  this  paper  Is  to  describe  the  progress  of  one  ihstitutidh  in  moving  from  a 
state  of  disbrganizatioh^-even  chads--tb  one  in  which  decisions  about  academic  computing  are 
made  in  an  environment  of  information  sharing,  consideration  of  alternatives,  and  attentiveness 
to  educational  implications  of  decisions.  While  the  college  has  not  yet  perfected  the 
codfdinatidn  of  academic  computing,  we  believe  that  ihfbrmatlbh  about  the  strides  made  and 
issues  cbhsidered  thrbugh  the  process  will  be  of  value  to  other  institutions  struggling  to 
integrate  computing  into  their  curricula. 

tHE  COLLEGE  AND  ITS  COMPUTING  EtOVIRONMENT 

Oaktdn  Community  College  was  founded  in  November  of  1969  and  admitted  its  first 
stTideht  class  in  August  bf  1970.  Even  before  the  first  student  enrolled,  a  Director  of 
fitfbrmation  Systems  had  been  hired,  a  time-sharing  lease  negotiated  with  a  local  High  School 
District,  and  plans  made  for  a  Data  Processing  Curriculum.  In  1970  the  cbllege  purchased  an 
IBM  360^25,  then  "state-of-the-art"  with  a  481c  memory.  Today  the  college  supports  iin  IBM 
Model  H  4381  CPU  and  over  280  microcomputers  in  16  different  lab  cbnfiguratibhs.  In  addition 
to  the  Director  of  Information  Systems,  there  are  how  8  full-time  and  69  part-time  faculty  and 
16  prbfessibhal  staff  dedicated  to  computer  instruction  and/or  operation  support.  More  than  20 
additional  fidl-time  faculty  and  several  dozen  part-time  faculty  use  computers  for  part  bf  their 
instructional  efforts. 

Would  that  all  had  evolved  in  accbrdahce  with  a  carefully  constructed, 
crbss-ihatltutlbhal  academic  computing  plan.  But  like  so  many  educational  institutions,  Oaktori 

has  passed  through  a  chaotic  time  of  rapid  technological  expansion  and  is  only  how  beginning  to 

plan  for  that  part  of  the  computer  age  still  tb  cbme. 

:nltially,  data  prbcesslhg  at  the  college  was  coordinated  by  the  Director  of  Information 

Systems  and  the  few  faculty  responsible  for  the  Data  Processing  Program.  But  as  ihstructibhal 

demand  drew,  and  as  more  and  more  of  the  Director's  time  was  dedicated  to  ihstltutlbhal 

computing  heeds  like  registratibiii 
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program  became  more  reSbved:  This  was 
fiither  accelerated  by  the  estat-Ushient  of  separate  lilstructibhil  libi  iirf  ultimately  by  the 
incorporatlbh  of  self-contained  microprocessing  units.  As  Sdcros  Were  becoming  more  poptdai 
In  the  world  around,  faculty  from  such  disciplines  as  art.  engineering,  architecture.  English, 
mathematics  and  science  began  exploring  cbmputer-asslsted^instructloh  possibilities  for 
themselves  and  their  students.  S55n.  Oakton  had  not  Just  a  single  curriculum  that  addressed 
computer  instruction,  but  Sany  that  involved  computer  cdmp5ients  to  a  greater  or  lesser 
extent.  Students  too  Were  (and  are)  becoming  ihcreastegly  sophisticated  in  the  use  5f 
computers,  and  this  puUed  demand  eveit  more.  PinaUy.  in  1985  the  current  college  president, 
Dr.  Thomas  TenHoeve,  made  the  coordination  of  academic  computing  an  institutional  priority 
and  an  Academic  GoSputing  Committee  was  charged  With  beginning  the  process. 

At  this  point,  it  must  be  said  that  5ther  attempts  had  been  made  to  d^ianize  the 
computing  operation  at  the  college.  An  academic  computing  analyst  had  been  hired  by  the 
Director  of  Information  Systems  and  one-half  of  a  se6oSd  analyst's  time  was  dedicated  to  this 
use.  ether  academic  computing  committees  had  come  and  gone,  largely  usm  grdups  that 
concerned  themselves  with  managing  the  Sany  problems  that  seemed  to  arise  daily  as  the  whole 
order  of  computer  use  at  the  cdllege  grew.  Fir.ally,  however,  the  demands  clearly  exceeded 
available  personnel  time  and  so  when  the  current  academic  committee  was  formed,  the 
academic  analyst  was  a  charter  member,  but  the  responsibility  for  coordination  was  more 
wrtdely  spread. 

The  Committee  began  its  work  by  thoroughly  assessing  the  coUege's  current  computing 
environment.  Hardware,  software,  personnel  attitudes,  curriculum  involvement- all  Were 
studied  vAth  an  eye  towards  determining  what  truly  was  the  state  of  academic  computing  at  the 
institution. 

OJDICATeRS  OP  £HAQS 

Through  the  course  of  the  year,  a  number  of  specific  problems  were  Ideiitified  which, 
taken  together,  clearly  iSdlcated  chaos.  In  no  particular  order,  p^dbleSs  Included: 

1.  Hneven  facuUy  kaowledge  of  and  wUHiwness  to  me  comtmtera.  Most  faculty,  virtth 
the  5b^5us  exception  of  data  processing  instructors,  had  been  left  to  their  own  discretion  to 
^*»Bm--or  not  leini— the  rudiments  of  computer  llteracyi 
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ways  to  ihcbrporate  computers  into  their  instruction  for  demonstratidns  or  class  assighmehts^ 
and  software  avaitaKe  in  their  fields;  An  exception  was  the  accounting  factdty,  who  were  told 
they  wotdd  be  required  to  use  computers  in  their  instfuctidn  and  were  informed  ah  accbuhtlhg 
laboratory  was  being  equipped  for  their  coixrses.  Ah  uhtehured  faculty  member  was  given 
responsibility  for  planning  instructional  uses  of  the  lab  and  holding  workshops  for  his 
colleagues.  Confusion  over  his  exact  role  and  his  termination  due  to  declining  ehrblmeht  in  the 
program  exacerbated  the  confusion  sxirrouhdihg  this  lab  and  discipline,  in  partlctdar.  In  other 
disciplines  faculty  who  were  reluctaht  or  resisteht  to  the  use  of  computers  were  able  to  mask 
their  concerns  stece  clear  expectations  for  them  were  not  established,  although  there  was  a 
great  deal  of  talk  about  the  need  to  use  computers  in  ihstructlbh. 

2.  Gonfusibn  over  course  and  curriculum  contents.  Individual  disciplines  began  to 
create  cbnxputer  cburses,  each  course  tatlbred  to  the  approach  and  discipline-specific  contents 
of  the  field.  For  example,  the  math  department  developed  a  number  of  computer  science 
courses  as  either  stand-alones  or  to  be  taken  In  tandem  with  bther  math  courses^  and  they  also 
established  math  courses  that  fbcused  oh  software  for  mathematics  appilcatibns  or  scientific 
prbgrammlhg.  The  math  department  worked  with  the  business  faculty  to  develop  a  transfer 
computer  science  course  that  would  meet  criteria  established  by  most  of  the  state's  public 
senior  instltutldh,  all  of  this  without  the  khowledge  of  the  data  processing  factdty,  who  then 
wanted  tb  develop  such  a  course  themselves.  The  accounting  department  developed  a 
one-credit  course  for  accounting  applications  software  and  began  tb  discuss  teaching  Lotus 
1-2-3  in  other  accbuhtlhg  cburses*  ahd  the  office  systems  techhbibgy  faculty  tnitisted  courses 
ih  word  processing.  Though  all  these  courses  were  approved  by  the  collegers  Ctirricuium 
Committee,  it  was  not  until  the  spring  of  1986  that  pebple  begah  to  realize  the  bverlap  in 
content,  and  the  fact  that  studehts  might  be  required  tb  take  courses  under  discrete  discipline 
prefixes  CDPR^  AGG,  MAT,  ©ST,  686)  that  in  fact  were  largely  duplicative.  Since  each 
program  wanted  to  add  its  own  computer  course,  the  probability  for  duplication  grew. 
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2-  Levels  bt  stagent  to5Wi^dK^  The  college  la  located  &  ii  Affluent  area,  and  high 
schools  and  g^ade  schools  a^e  equipped  with  modern  data  prb^essfe^  e^iiipment.  Fewer  and 
fewer  students,  especially  young  ones,  were  ehtertafl  the  college  without  any  knowledge  of  or 
experience  with  computers.  Hence  iSstructors  faced  classes  in  which  students  had  an  enormous 
range  of  computer  expertise,  and  struggled  with  the  amount  and  type  of  instruction  to  offer. 

Administrative  problems^.  A  variety  of  problems  relating  to  the  supervision,  use, 
funding,  physical  space,  and  staffing  of  computer  laboratories  began  to  emerge.  Most  isstSied 
the  coUege  was  committed  to  proirtding  students  with  space,  equipment  iSd  issiitance  to  work 
on  and  complete  class  assignments  that  required  a  computer.  Thus  open  lab  time  and  adequate 
help  Were  deemed  essential,  even  though  the  coUege  Was  Sever  asked  explicitly  Whether  the 
assumed  commitment  was  real.  This  Is  a  continuing  and  crucial  issue,  to  Which  we  shall  retiiri 
below. 

^'  Blurring  between  administrative  and  academic  cdntTOti^:  Several  curricula 
iitegrated  computing  into  courses  and  requirements,  and  departments  began  offering  copses  te 
software  appUcations  such  as  Word  processing,  spreadsheets,  and  data  bases.  Siiiidtaneously  a 
number  of  idinlnistrators  and  their  staffs,  as  WeU  as  faculty,  began  usl^  software  packages  to 
facilitate  and  enhance  their  work.  QuesUons  begin  to  be  ^ai^ed  about  whether  and  the  exteht 
to  which  computer  center  staff  could  and  should  provide  support  to  faculty  using  s5ftware 
ippUcitions  to  rnaSage  their  teaching  (as  opposed  to  using  theS  fdr  direct  instruction)  and  to 
administrators  and  staff  using  software. 

6 .  Faculty  /  staff  access  to  computers  fo^^lass^repajation  and  prof essioni! 
develbpmeht.  As  the  college  greW  more  active  in  Urging  faculty  to  integrate  cBmputlng  Into 
their  courses,  facidty  in  turn  began  to  request  computers  lb  use  for  classroom  preparation  and 
professional  development.  Division  offices  Were  equipped  with  microcomputers,  but  ficidty 
competed  for  tiieir  use  with  division  staff  using  equipment  for  Word  processing.  Fu^Qiermore, 
faculty  complained  that  the  noise  and  lack  of  privacy  encountered  in  using  division  computers 
Interfered  with  the  effective  use  of  the  equipnient. 
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7.  Competition  for  laboratory  space>  Initially  the  college  developed  cbmputer 
laboratories  for  credit  programs.  Recehtlyj  however)  two  other  sectors  of  the  ihstitutidh  have 
begiih  to  claim  access  to  the  labs.  These  sectors  are  the  Institute  for  Business  and  Professional 
Bevelbpement  4[IfiPD)i  organized  as  a  profit-making  subunit  v^ose  pin-pose  is  to  provide  special 
courses  and  seminars  for  business  and  industry,  and  MONNACEP,  a  college  -  high  school 
consortium  providing  continuing  non-credit  education  for  adults.  Both  offer  a  variety  of 
computer  education  courses  and  semiharS)  and  expect  to  \xse  the  college's  labS)  software  and» 
frequently,  lab  staff.  The  president  views  clients  of  these  groups  as  students  with  equal  claims 
to  the  institution's  resources,  though  costs  of  equipping  and  staffing  labs  typically  come  from 
the  credit  programs'  budgets.  Confusidu  about  the  definition  and  iiriplicatidns  of  offering 
equitable  access  to  all  students  has  grown. 

8;  Crtterta  for  decisions  about  computers;  Keeping  up  with  rapid  changes  in  computer 
technology  became  a  challenge  and,  for  a  few  people,  an  avocation.  These  individuals  prided 
themselves  oh  knowing  when  a  hew  model  of  cbhxputer  was  going  to  be  introduced^  its 
capabilities,  and  its  prices;  Sometimes  their  infatuation  with  the  latest  technology  axid  the  fun 
they  derived  from  learning  new  equipment  and  software  interfered  with  the  orderly  Introduction 
of  computers  ihto  courses  and  curricula.  For  example^  ihf  ormatidh  about  a 
soon-to-be-announced  new  Apple  prompted  cancellation  of  an  equipment  order  for  older 
equipment  that  would,  nevertheless,  serve  the  instructional  purposes  for  which  it  had  been 
selected. Concern  became  evident  whexi  faculty  expecting  equipment  for  use  in  the  fall  term 
were  informed  that  dif f ereht  equlpmeht  was  going  to  be  ordered,  but  wo\ild  hot  be  available 
until  well  into  the  spring  term;  The  issue  was  not  witetfaer  the  new  equipment  was  satisfactory, 
but  whether  or  not  implicatians  fcr  the  academic  program  had  been  considered  when  the 
cancellatidh  occurred. 

Any  number  of  the  concerns  noted  above  cdtiid  have  been  managed,  especially  given 
general  understanding  that  the  introduction  of  radically  new  technology  in  the  world  of 
education  and  mahagehaeht  is  usually  somewhat  erratic  ahd  loosely  planned. 
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The  cdmbinitldh  of  concerns,  however,  made  it  clear  that  the  institution  hid  lost  control  of 

cdmputini  in  the  academic  area,  and  needed  to  address  liibre  systeinattcaliy  issues  of  training, 

curriculum,  hardware  and  software  acquisitibh,  staffing.  aSd  facilities  as  they  affected 

students^  teaching  and  learning. 

cons^q;?bnces  op  coordination 

Many  cohsequeSces  of  the  movement  toward  cbdrdihatihg  academic  computing  have 
become  apparent,  fa  retrospect  it  is  surprising-ihdeed,  embarrassing-to  acknowledge  that 
these  were  not  buUt  into  the  regular  routine  of  the  coUege  much  earUer.  The  expl5st^e  grbv^i. 
of  microcomputing  technology  in  the  last  5  years,  urgency  to  begin  usin^  computers  in  several 
disciplines,  availability  of  funds  to  build  and  equip  labs,  and  ^Ulngness  of  staff  to  plunge  in  and 
pro^de  technical  support  without  a  compreheSsiVe  plan,  probably  go  far  to  explain  h5W  the 
college  had  managed  (the  term  is  used  loosely)  to  mdVe  as  far  as  it  had  in  the  area  of  academic 
computing. 

The  Uterature  of  inhovatibh  suggests  that  the  period  during  which  ah  orgahizatidh 
adopts  a  major  inhdvatioh  or  undergoes  radical  change  is  typicaUy  characterized  by  disregard 
for  system  and  routine,  trial  and  error  responses  to  perceived  heeds,  and  reactive 
crisis-directed  management.  Only  after  inhdvatioh  or  chihge  has  taken  root  will  the 
organization  begin  to  address  tt.e  messihess,  Weed  o^  What  doesn't  wdrk,  and  begin  lo 
regularize  prdcesses  that  had  developed  ad  hoc.We  suggest  that  the  cohsequeS5es  noted  here 
mark  the  coUege's  movement  from  a  phase  df  rapid  change  tb  one  in  Which  computing  is  being 
orgaSlzed  or  coordinated  acrdss  the  institution.  Earlie^,  a  plan  wduld  prdbably  have  hindered 
th«  excitement  and  commitment  to  get  on  the  computing  bandwagon;  how,  a  planless  state 
vrom  impede  fwther  progress  because  energies  would  be  depleted  and  frustration  fdstered 
through  the  constant  effdrts  td  react  to  Immediate  problems. 

Among  the  primary  consequences  of  coordinatidh,  then,  have  been  these: 

The  development  of  a  temporary  position  for  Coordinator  of  Academic 
Computing,  filled  by  a  facidty  member  given  release  time  fdr  these 
rcspohslblUtles.  A  freeze  on  adding  staff  pdsitldhs  and  tmcertality  about  the 
most  appropriate  level  and  responsibilities  for  this  pe^sSh  prompted  tte  decision 
^  to  estsbiish  the  role  oh  a  pilot  basj^i 
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A  factxity  coHeague  who  understands  classroom  dynamics,  student 


characteristics,  and  instructional  needs,  and  whose  explicit  charge  is  to  work 
directly  with  faculty  to  help  them  maximize  the  effectiveness  of  computing  in 
the  curflct^um. 

A  plan  to  cbbrdinate  the  scheduling  of  labs  for  all  potential  users^  and  ah  explicit 
order  of  priority  designating  v^ch  users  could  lay  claim  to  the  space. 
An  inventory  of  instructional  hardware  aiid  software,  aiid  an  easy  process  for 
cdhtihubuf.  updating. 

Targeted  funds  to  provide  faculty  with  release  time  to  develop  core  computer 
courses  that  will  serve  a  variety  of  disciplines  and  eliminate  much  of  the 
duplication  noted  above. 

Sharing  of  information  about  eqidprneht  being  requested  so  that  individual 

departments  can  discuss  sharing  equipment  or  at  least  ordering  compatible 

equipment  to  increase  its  versatility  across  the  college. 

Clearer  ihfbrmatlbh  oh  staff  heeded  tb  support  computer  labbratorles. 

A  fdnuh  for  the  discussion  of  computer  needs  as  well  as  the  discomforts  many 

faculty  still  have  with  respect  to  using  computers  for  instruction  or  for 

instructldhal  management  purposes. 

Linkages  between  strategic  plahhlhg  and  annual  budgeting  that  enable  the 
institution  to  establish  clear  goals  and  objectives  for  academic  computing  and  to 
specify  the  resburces  required  to  achieve  these  gbals  and  bbjectlves. 


In  the  cburse  bf  its  deliberations  the  Academic  Cbmputihg  Cbmmlttee  recbghlzed  that 
many  assmnptibhs  upon  which  individuals  were  basing  recommehdatibhs  and  decisions  were  not 
necessarily  shared  throughout  the  college;  were  not  explicit  even  to  the  decision-makers. 
Cdhlmittee  members  began  to  identify  the  assumptions  underlying  their  disciission,  and  to 
clarify  thbse  which  required  affirmation 
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or  cUrificatidn.  At  least  four  mi]6i  assumptions  were  dlscussedj  at  thii  time  the  Committee  is 

still  seeking  clarificatlbS,  btit  Recognizes  that  the  act  of  quent5Sing  is  by  itself  a  contribution 
to  helping  the  Institution  address  Issues  and  concerns  bt  academic  computing. 

The  primary  assumptions  that  have  come  to  the  fore  at  this  point  include,  fSst,  the 
isstiSptlon  that  faculty  do  indeed  wish  to  introduce  academic  computing  into  their  courses.  An 
early  draft  of  the  college's  Strategic  Planning  Committee's  recommended  strategic  goals 
included  a  statement  that  computing  sho^d  be  introduced  across  the  curriculum.  A  number  of 
faculty  reacted  strongly  against  the  ImpUcatibn  that  computing  was  appropriate  for  all 
discirlines  and  courses.  The  striteiic  goal  finally  approved  added  the  proviso  that  computing 
was  to  be  introduced  Where  appropriate,  appropriate  being  left  undefined,  the  active 
reslstence  of  soSe  faculty  and  the  passive  reslstence  of  others,  who  have  simply  ignored  any 
opportunities  to  learn  about  computing,  further  indicate  that  many  faculty  are  not  anxious  to 
learn  about  or  use  computing. 

The  second  assumption  is  that  the  college  is  bbllgated  to  provide  equipment  and  help  to 
students  for  out-of-class  assignments,  whether  In  data  processing  or  other  courses,  that  require 
computers.Two  views  are  possible:  oSe,  that  computers  are  similar  ib  dictionaries,  typewriters, 
and  paper;  that  Is,  equipment  that  is  necessary  but  left  td  each  individual  to  provide.  The  othei 
view  Is  that  the  college  is  obUged  to  provide  students  with  the  place,  equipment,  and  help  to 
work  on  their  assignments,  much  as  any  institution  of  higher  education  pr5vides  a  library  with 
basic  references  and  collections  for  students'  research  assignmehts. 

The  third  assinnption  is  that  all  students  are  equa?   We  have  referred  earUer  to  virious 
sectors  of  the  college  that  offer  computing  instruction.  Virtually  the  whole  burdeS  of  equipping 
and  staffing  computer  laboratories  has  been  borne  by  the  credit  prbg«Sts  and  instructional 
support  services,  yet  some  beUeve  that  individuals  ehrbUed  thrbugh  the  IBPD  and  MONNACEP 
should  be  given  equal  access  to  computer  labs.  The  problem,  especiaily,  is  that  credit  courses 
typically  last  for  16  weeks.  While  IBPD  and  MONNACEP  courses  are  bf  shorter  duration  and 
require  less  homework. 
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The  fourth  assumptibh  is  that  state-bf-the  art  equipment  and  software  is  really 
required  In  all  areas.  Some  are  begitmihg  to  argue  that  older  mtcrbcorriputers  and  early  versions 
bf  sbftware  are  adequate  for  certain  instructional  purposes,  and  that  the  apparent  urgency 
always  to  acquire  the  most  recent  software  or  newest  equipment  results  in  decisions  that  may 
not  serve  the  instfuctidnal  program  and  students  most  effectively. 

THE  PRESENT 

Where  are  we  then?  Clearly  we  have  much  to  do.  We  need  yet  to  develop  a  master 
plan;  we  are  in  the  process  of  developing  a  usage  policy  for  the  many  labs  the  college  has;  we 
heed  to  decide  abbut  the  placement  and  repbrtiitg  Unes  fbr  the  Coordinator  of  Academic 
ebmputtng.  Yet  we  have  accomplished  much:  administrators  and  faculty  have  a  person  to 
whom  they  can  bring  their  instructional  computing  cdhcerhs;  we  have  Academic  Analysists  to 
lend  technical  support  and  expertise  to  the  instructional  program;  we  have  a  Director  bf 
Information  Systems  who  prbvtdes  the  broad  overview  and  field  specJiic  intormation  needed  for 
prudent  acquisition  and  usage  decisions.  We  are  not  finished  yet,  but  we  are  at  least  confident 
that  the  world  of  chaos  is  behind  us,  and  the  time  bf  ccdrdihatibn  is  how. 
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Abstract 

In  the  future,  educational  institutions  will  need 
to^  i.ook  to  technology  to  help  serve  the  ^needs  of 
clientele.  one  of  the  teehnolbgies  which  offers 
many  advantages  to  educators  and  students  ^is 
Computer  Based  Ihtera<2t±ve  Video  (CBIV)  .  The 
capabilities  of  _eBiV^  provide  an  environment  that 
can  of fer  students  complete  controlzof  the  learning 
pace  and  depth  of  presentation.  Studies  indicate 
that  students  working  ,  in  this  ehvirbhmeht  often 
learn  more  material  in  less  time,  in  addition,  the 
systems  offer  flexibility  as  to  when  and  where  a 
course  can  be  offered. 

As  We  approach  ±he  twenty-first  century,  we  will 
heed  io^^ccmsider  alternatives  to  the  traditibhal 
classroom  setting.  Informatidn  systems  based  bh 
CBIV  can  provide  some  of  the  alternatives  which 
should  be  considered. 
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Exploring  the  E<Jucatl6haJ.  OppjDrtuttities  of  an 
Interactive  video  Based  information  System 

Introduction 

There  are  many  who  feel  the  university  of  tomorrow  will 
differ  considerably  from  the  university  of  today.  Funding^ 
sufficient  numbers  of  qualified  instructors,  _  changing 
demographic  prof  ilesL^_  jtew  technology,  _^  and  external  degree 
programs___will  „  all  affect  our  institutions  in  the  future, 
indeed^-the  entire  educational  system  will  be  faced  with  many 
challenges  as  we  approach  the  twenty-first  century • 

For  our  educational  institutions  to  meet  these  challenges^ 
many  changes  will  occur.  We  will  need  to  develop 
partnerships  with  businesses  and  .industry,  provide  flexible 
programs  to  meet  the^ „needs^  of  the_  adult  iearrver,  develop 
consortiums  to  pool  resources,  and  utilize  technology  to  the 
fullest.'' 


Two  technologies  which  promise  to  provide  aid  for  educational 
endeavors  are  the  optical  laser  disc  and  the  compact- disc^ 
These  J:wp_  technologies  incorporate  _the„  highest  information 
storage  density  available,  today.  In  .^addition,  these  storage 
mediums  are__ convenient _  in  size,  provide  excellent 
reproduction  quality  and  offer  the  greatest  durability  of  any 
audio  visual  system. 

When  theje  superb  audio  visual  techriblbgiea^are  coupled-^with 
a  microcomputer >  a:  very  effective  instructional  tool  emerges. 
One  that,  is  both  flexible  ani^  robust.  -  One  that  can_  multiply 
the  ef  forts^  oi_Jthe  best  ijistructor,  at  varied  hours,  and  in 
various- -^settings.  Indeed,  one  that  can  enhance  the 
educational  institution  of  the  future. 


This  instructional  tool,  an  information  system^  is  capable  of 
storing  vast  guantitiesj of : ihfonnatioh  in  the  form  of  slides> 
motion  videb^  high  resolution  graphics,  audio,  and  text.  The 
system  can  retrieve  lh£omation_  quickly  and  respond  with  a 
tailored  learning  session  for  each  user. 


The  Information  System— Components 

The  major  cbmpbheht  bf  this:  informatioh  environment  can  be 
described  as  Gbmputer  Based  Ihte^raetlve  Video  _  ( eSlV)  .  A 
brief  discussion  of  CBIV  systems  and  terms  follows. 


Interactive  video  is  defined  to  be  "any  video  system  in  which 
the  sequence  and  selection  of  messages  is  determined  by  the 
user's    response  tb  the  material. Although  an  interactive 
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video  system^  can  Use  viaebtap(&  or  videodisc,  a  videodisc 
provides  benefits:  in  searcfi^time  and  durability  and  will  be 
considered  for  this  discussion; 


The  videodisc,  or  optical  laser  disc,  is  a  remarkable  medium. 
The  material  IS  both  recorded  and  retrieved  with  th^ 
assistance  of  a ^laser  beam.  The  information  Is  stored  in  the 
form  of  tiny  pits  measuring  a  mere  micron  across  and  o.i 
micron  deep.  The  track  is^  recorded  in  a  spiral  from  the 
mside  to  the  outside  of  the  disc,  and  the  distance  between 
each  section  of  the  track  on  the  disc  is  approximately  1.6 
micr<?ns  .  This  ^extremely  high  recording  density  ineahs  that  a 
12  inch  disc  can  store  up  to  54^000  video  frames.  These 
frames    may    be    accessed^  individually,  _proy^^^  a  visual 

database  equivalent  to  675  slide  trays^  or  they  may  be  played 
at  30  frames  per  second^  providing  30  minutes  of  motion  video 
per  disc  side.  In  addition  to  the  visuals,  the  videodisc 
provides  two  high  fidelity  sound  tracks.  These  sbUnd  tracks 
provide  audio  ^^capabilities  for  motion  video  which  may  be 
played  in  e±^eo  or  may  be  used  independently,  providing  two 
distinct  messages  with  each  motion  segment. 

in  the  standard  recorded  format  _the^  is  no  available  audio 
for  still  ^ramesi  This  deficiency  has  been  addressed  by  two 
manufacturers,  EECO  ahct  Pioneer.  Both  the  EECO  system  and 
the  Pioneer :system_^reguire  added  hardware  to  decode  and 
playback  audio  messages  previously  encoded  on  the  videodisc. 
The  trade-off  for  both  systems  is  the  lowisr  Jiumb^f  of  video 
frames _avaiiable  for  visuals  and  the  higher  cost  of  producing 
the  disc.  But,  if  interested  in  providing  a  large  database 
of  slides  with  10  -  2D  seconds  of  explanation  on  each,  the 
trade-offs  may  seem  minimal. 

Xnteractive  Video  Levels 

Ihterapive  video  systems  are  classified  into  three  levels, 
according  to  the  manner  in  which  the  videodisc  is  controlled. 
A  level  one  system  consists  of  a_videodisc  player:  a  remote 
control,  and  a  televisioii  receiver,  with  a  level  one  system 
the  user  may  use  the^ remote  control  to  branch  to  predefined 
chapter  stops.  ^The  amount  of  interactivity  is  limited  by  the 
functions  of  the  remote  control. 


Visually,  a  level  two  system  resembles  et  level  one  system. 
The  only  distinction  is  the_playerj^^  in  a  level  two  system, 
the  player  has  ah-^  internal  microprocessor  which  can  be 
programmed  to  per foirm  a  certain  playback  seguence  and  respond 
to  viewer  ^oices  during  the  program.  The  pirbgram  which 
controls  the  videodisc  is  either  previously  encodei  on  the 
videodisc    and    automatically    dumped    from    the    disc  to  the 
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piayer^when -the  piay^  ^r  prbgranSei  manual^  via 

the  remote  cqntrol  unit  Into  the  piayer  '  s_  memory  i-  Once  the 
program  is  in  memory,  the  player  Vs  inicroprbcessor  executes 
it.  The  program  controls  the  videodisc  while  also  accepting 
input  from  the  user  through  the  remote  control.  Based  on  the 
input:  value>  the  player  may  advance  or  review  specific 
material  on  the  videodisc  according  to  the  program's 
instructions i 


In  a  leveX  three  system,  the  videodisc  is  controlled  by  an 
external  coinputer.  The  computer  can  be  a  micro  or  a 
mainfraine.  The  important  point  to  remember  is  the  coinputer 
itself  contains  the  program  which  responds  to  user_ input  and 
causes  the  j  player  tip  plerfbrm  accordingly.  Thus,  the 
videodisc,  player  is  simply  a  peripheral  to  the  learning 
system,  _pro^^hg_^  large  database  of  miaio_ visual  material. 
This_  type  -6f  ^system  iehds  itself  to  the  most  sophisticated 
interactive  applications. 

It  is  within  a  level  three  configuration  that  all  benefitsof 
computer  assisted  instruction  -_  (branching/  user  controlled 
pace,  lesson  mahagemerit^  record  keeping,  and  feedback)  are 
joined-  with _  the  benefits  _b:L -^televisions. ^cdlb  motion^, 
realistic  Images,  soumi,  and  emotional  impact)^  These _two 
mediums  working  together  provide  a  learning  tool  more 
powerful  than  either  component. 

Options 

With-  €t „leve£  ihree  interactive  ^  video  system-^ _as  the  base, 
additional- iechnb^^  be  added^  as  needed,  _t6 -extend 

the  information  enyiromnent.  peripheral,  such  as  a  light 

pen,  bar  code  reader,  or  special  key  pad  may  be  added,  but  a 
few  are  especially  advantageous. 


Tduch  screens  offer  additional  5ise_r  control,  :  They  prdvidejan 
alternative  tc>  keyboards  and  light  pens  and  are  especially 
helpful  -  in^  simuiatibns^_^  By_  touching  the  screen >  -a_user  can 
indicate  how  far  to  turn  a  dial  or  the  exact  placement  of  a 
part. 


A:  graphic  overlay  board  is  often  cdrnmon  in  CBIV  systems. 
This  added  hardware  permits  high-resblutibn  graphics  to  be 
laid_-bver-  vid^  _^or  slides^-  With  this  capability >^  graphics 
can  be  used  -to  "point-td'!^ or  "highlight^'  specific,  areas.  _  In 
addition,,  data  that  is  quickly  outdated  can  be  stored  ^dn_ a 
floppy  or  hard  disk,  rather  than  permanently  placing  date- 
sensitive  material  on  the  videodisc.  At  delivery  time  the 
graphic  infdnnatidn  is  placed  over  a  portion  of  the  video  and 
the    end  result    is    a  complete  picture.     The  use    of  graphic 
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overlays^ in  this  manner  can  greatly  increase  the  iife  span  of 
a_vi^eodisc.^  However,  it  should  be  noted  that  the  addition 
Of ^ this  capability  not  only  reqxaires  the  overlay  board  but  an 
analog  RGB  monitor  as  well. 


In  addition  to  the  _ audio  capabilities  of  the  videodisc i 
several  hardware^  options  are  available  to  provide 
supplemehtal_^^audio  or  "voice  over"  capabilities.  These 
include  "j?oice"  boards  which  produce  either  a  digitized  voice 
°?^?rAyntAesized  voice  oh  the  compact  disc.  Although  these 
options  represent  a  wide  variety ^f  audio  playback  ouality,  a 
^i"  price,  and  varied  storage  reguiremihts,  the 
benefit  to  the  presentation  is  the  same:  audio  may  be  played 
throughout  the  presentation,  and  not  only  when  the  videbdlsc 
IS  in  motion,  directions,  feedback,  arid  remediation  may  all 
^'f,  P"®®"*^®^^i°?ally,  providirig  bpportuhitiis  for  a  more 
effective  presentation. 

Perhaps  one  of  the:  fiibst  exciting^  add-oHs  to  a  CBIV  system 
will_  be  the  CD-ROH  (compact  disc  read-only  aeabry) .  The 
S^^iS^?^?"  ^^""^  technologies  will  offer  students  a 

powerful  learning  center,  informatiori  will  be  available  ih  a 
stand-alone  ^settincL  that  was  only  available  previously  from 

Shi^?S^f i.^®'^^"®^  or  from  an  unmanageable  amoGnt  of 
pnysical  information.      Imagine  a  student  surrounded  by  400 

^  10  fflifiute  motion  video,  50  cassette  tapes, 
and  2,000,  journal  articles  j^hvestigating  a  specific  tbSiei 
The  vast  quantities  bf  information  available  in  a  CBIV  syltem 
coupled  ^ith  the  saa  megabytes  of  data  stbred  bri  a  4.7  inch 
optical  disc  could  make  this  student's  task  mahageabie.  The 
added  manageabiiity  of  informatioa  which  these  technologies 

^US^^  h^^^^'l^  ^"P^^^  °"  the  learner,  and  the  ph?ase 
"freedom  of  information"  will  have  hew  meaning. 

°"  ^  CD-ROM  disc  csin  represent  the  equivalent 
^  °^  ^l'?^'--^  "75  hours  of  spoken 

kS^?,^^  ^K°''  ^ny^eonfiination  of  all  three.  In  addition, 
because  the  information  is  stored  strictly  in  a  digital 
format,  any  nuitd>er  of  ccisputer  programs,  with  test  data,  can 
be  stored.  In  all,  ths, equivalent  of  1,500  floppies  will  fit 
nicely  on  the  small  surface.  wixx  tit: 

Although  few  CD-ROH  ^ppiicat  ions  exist  today,  the  future 
promises^ many,  'ihd^t&e  education  settirig  cari  only  wait  with 
anticipation.  Currently,  medical  arid  financial  databases  are 
available,  ac  is  the  Grolier's  Ericyclbpedia. 

One  example  of  CD^ROH  already  in  uie  is  at  the  Lippincott 
Library  at  the  miartoh  School  of  Business,  Uriiversity  bf 
Pennsylvania.      They    installed  the  Compact  Disclbsure  CD-ROM 
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disc  dri .  their  IBH  PC:  XT.  The  disc  includes  f  inancial 
ihfbnnatibh:  for  more  than  10 >  060  public:  idiftpahies  baBed^on 
reports:  _ filed.  _ with the-  _Ui  -S^  -Securities^  and  ^  Exchange 
edmroission^  students _have_  been  guite_  positive  about  the 
ayaiiability  of  information  vers as  using  the  microfiche 
system  ;2 

Whether  the  CD-ROM  technology  is  used  in  conjiihctibn  with  a 
CBIV  system  or  as  a  solitary  iriformatldh  system,  the_impact 

Within  learning  iristltutibhs  will  _be  substantial  •  Many  feel 

the_  eD--SDfl  jwill  replace -traditional  te^  _in  _^e  future; 
Barry -Edchman^  2^  veteran  publishing  industry,  writes, 

"The  underlying  reason  that  CD-ROMs  and  othar  dense  media  are 
likely  to  replace  traditional  print  is,  as  usual ^  economic. 
Dense  media  have  the:  inherent  characteristics  necessary  to 
cure  some  of  publishing' S:  greatest  pibblem^^-  excess 
inventory,  short  prbduet  life,  Jilgh  _  dlstfibuti 
wasteful  product  _re^ttarns^_-ahd^  insufficient  shelf  space  to 
give- jiew -^prqduc^^  chance  to  thrive.  These  are  chronic 
suffocating  probl ems _  for  which  no  solution  can  be  found  in 
traditional  print  forms. 


A  CBIV  sy^stem  can  be  a- very  .  responsive-^  only  can 

it  provide:  the  studerit_ j/ith  the  assigned  material,  it  can 
explain  _  difficult.  _  areas  by  -giving  additional  examples , 
correcting -  mistake^  ^jroviding  guidance,  defining  terms, 
repeating  a.  section,  showing  a  process  in  slow  motion^  or 
referencing  additional  reading  material.  In  essence,  a 
student  can  have:  complete  cbntrol  over  the  pace  bf  the 
presentation  and  the  depth  bf  explahatibri. 


The  liearhih^^  .^environment-^  that  permits  systems  to  be 

effective  ^rom  many  locations;  Courses  may  be  offered 
through  a  main_  lab  on  campus,  the  university  library,:  or  a 
setting  local  co  the  student,  such  as  a  community  library.: 
Students  ne^d  not  be  present  inbne  lbcatibn:at  a  specified 
time  in  order  to  participate..  This  flexibility  in  when  and 
where  a  course^  can  jDe  bffered  will  i3e  impb^rt  the 
future^  ^ith  many  campuses  already  feeling  the  crunch  for 
classroom  space. 

The  system  can  closely  monitor  a  student's  proigress, 
recording  whatever  infprmatipn  ah  ihstructbr  :  feels  is 
impbirtant.  For  Sample,  the  interactive  video  system 
designed  to  teach  eardibpulmbharyresusci^ 

American  Heajrt  Association,  consists  of^  a  videodisc,  monitor^ 
and  a  computer  linked  to  a  lifesize  mannequin;  Electronic 
sensors    embedded    at    strategic  locations    in    the  mannequin 
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automatically  measure  and.  evaluat&  ^he  student's  perf oritiance . 
W^e^  the  student  completes  an -assignment,  the  face  and  voice 
°^  ^Jj®  instructor  reappear,^  telling  the  student  how  well  he 
or  ^ne  i&  doihg^  and  suggesting  improvements,  but  the  course 
is^aw-.tually  being  Vtaughtv  by  the  victim.  Feedback  continues 
until  the  student  has  mastered  all  aspects  of  ePR. 

The  effectiveness  of  such  a  learning  ejiviroraheht  has  been 
documentea  in  several  studies .  A  recent  study  conducted ^ by 
IBM  _  evaluating  traditional  teaching  methods  versus  a  CBIV 
environment  of  one  system-  with  one  student  (one-bh-few)  and 
one  ^  system  with  three-to-five  students  (ohe-oh-many) 
concluded:  ^' 

^Student  ^  learning  gain  scores  _^were^  significantly 
greater  in  the  bhe-oh-mahy  ^id  one-on-few  modes 
than  in  the  traditional^  classroom  lecture-based 
mode  (31 . 3  percent  greater  in  one-on-many  and  50. 13 
percent  greater  in  one-on-few).  Differences 
between  bne-on-many  and  one-on-feW  were  strong,  but 
not  statistically  significant. 

With  the  use  o^f  interactive  - -videodisc,  the 
percentage  of  students  reaching  mastery  (80  percent 
on  the  post-test J  increased  over  3  00  percent. "S 

Studies  indicate  that  not  only  do  students  learn  more,  they 
complete^  the^  material  in  less  time.  Additionaily,  students 
report  that  they  enjoy  the  added  flexibility  of  the  material. 


^les 


Throughout  the  university  many  applications  exist  for  use  of 
this  technology.     A  few  of  the  more  amenable  areas  are: 

IJ      Archival  Applications  -  slide  Collections 

Thousands  Of  slides  exist  within  a  learning  institution. 
But  specific  sets  jsan  be  difficult  to  locate  and 
expensive  to  duplicate.  They  fade  and  are  easily  lost 
or  damaged.  JFor  this  reason,  many  slide  sets  are  often 
unavailable  to  the  learner. 

ft^  disc  collection  can  be  an  excellent  way  to  provide 
access  to  valuable  slide  cbliectiohs. 

2)      Instructional  Applications 


_  possibilities  exist  for  developihg  instructional 
inateriai;     Successful    applications  have  included  career 
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guidance,  foreign  language  iiistfuctibn^  science 
laboratory  simulations,  arid  tutorials. 

3)       Irifonhatibn  Applicatibris 


Irifbrmatidn  that  ^is  repeated  Tnany  times  with  little 
change  can _  be  offered  to  students  or  prospective 
students  f  rom  a  system.  This  treatment  _  is  especially 
effective  when  the  questions  are  predictable.  Programs 
in  this  area  could  iriclude  informatibn  on  individual 
colleges^  programs  bf  study,  campus  life,  financial  aid. 
activities  on  campus,  and  local  housing. 

Providing  an  ihforaati^^  system  of  this  nature  can  save 
valuable  staff  time  and  provide  students  with  improved 
services. 

4)  Training 

This  area  Jts  quite  adaptable  to  the  CBIV  environment. 
Training  packages  _can  be  developed  for  students^ 
faculty^  _and  personnel.  Several  good  commercial 
packages  are  in  existence  which  train  llsteriihg  arid 
interpersonal  skills, _ mairitenarice  arid  trouble  shbbtihg, 
CPR  and  first  aid,  arid  many  other  "how-tb"  applications. 


Cost  vs.  Benefit 

There  are  several  cost^  invbiv^^^  delivering  information  in 
this  .mariner;  The  _  two  obvious  costs  are  equipment  arid 
development,  with  the  development  cost  being  the  greater. 

The  equipment  cost:  for  delivery  stations  continues  _to 
decline.  _  Varied  prices  exist  throughout  the  iridtxstry,  but 
several  mariufacturers  offer  a  level  three  CBIV  system  in  the 
rarige  bf  $5,000  to  $7,000; 

Development  cost  includes  all  standard  costs  that  would  be 
incurred  to  produce  a  video  tape  plus  the  course  design,  disc 
product  ion ,  author irig ,  arid  t  es t  ing . 

The  cbst  bf  producing  ^  disc  from  ^ape  is  not  the  major  cost, 
as_- many  .people  believe^  ft  disc  can  be  pressed  for 
approximately  $2,000,  with  each  additional  copy  costing  drily 
$2()^;0O.  Thus,  it  is  easy  to  see  that  an  application  which 
serves  a  wide  audience  can  be  cost  effective. 


If  you  cbrisider  develbping  a  GBIV  course,  there  are  a  few 
questions  which  can  help  you  determine  the  appropriateness  of 
the  material. 
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*  How  inahy  people  need  the  ihstructibh? 

*  How  many  different  audiences  can  use  the  material? 

*  Will  the  content  be  stable? 

*  HOW  much  information  will  be  used  and  preserved? 

*  How  much  money  and  time  will  be  heeded  f5r  developinent? 

*  How  much  money  and  time  will  be  saved  by  deliveriha  the 
course  in  this  manner?  ^ 


to  this  short  ^survey  will  help  irou  determine  if  a 
course  or  training  program  is  a  good  candidate  ^'or 
development.  ^_£f  the  correct  course  is  selected,  you  can "be 
sure  the  benefits  will  far  exceed  the  cost. 


The  Future 


Sarnuer  Dunn,  in  his  article,  "The  Changing  University," 
indicates _  a    number  situations   that   will    change  within 

universities  as  they  endeavor  to  survive  in  the  information 

cigG  • 


The  Faculty: 


The  model:  of  the  professor  as  the  managei  of  a  mini- 
educational    system^  involving   staff   support,  hardware 

?h?r,S?nS^^''^S^  ^®  ^  promising  one  for  meeting 

cnanging  academic  and  economic  goals 

The  Education: 

"Tomorrows  univfirsity  will  provide  both  education  and 
training. " 

The  Curriculum: 


the  citizen  of  the  information  societjr,  will  need 
to__Know  much  more  about  the ^  interactions  of  various 
bodxes  of  knowledge.  ^he  modern  world  J.s  complex  and 
interconnected  i.i^  ft  narrow  view  of  life^  discipline, 
or  career  is  inappropriate  in  these  circumstances." 


The  Course: 


'iThe  student  would  enroll  fbr_  a  course  or  module ,  then 
go  to  an  assigned  classroom  for  initial  instructions  and 
diagnostic    tests  covering    the  course  material.    On  the 
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basis  of  the  diagripstic  results^  a  personalized  course 
of  study  wbuld  be  prescribed  that  would  involve 
interaction  with,  a^collec^^  courseware -materials^ 

submission  of _ papery,-  attendance,  at^^qccasionai  lectures 
given  by  the_professor^  individual  consultation  with  the 
professor,  and  examinations  to  demonstrate  mastery 

The  student: 

"Today >  more  than^^ne- third  ^  all  fult-time^and  part^ 
time_coilege  students^are  over  25.  in  the  future,  most 
students  wili  be  _over  25  years  of  age.  The  older 
learners  will^  on  the  average,  be  more  highly  motivated 
than  the  18  to  22-year  olds.  They  will  want  to  have 
easy  access  to  courses  or  programs^  to  move  through  the 
educational  experience  as  rapidly  as  possible  with 
maximum  learhihg>  ani  jto  receive  certification  of  their 
new  knowledge  and  skills." 


Fbr_  jnahy-  QJt^us^^the  fature_  _is  ^here.;  our  institutions  are 
already  experiencing  many^  of _  the  situations  described  by 
Dunn.  But_,  for  all  of  us  the  future  will  be  here.  If  we  are 
to  meet  the  needs  of  our  future  clientele,  support  our 
faculty  with  the  proper _ tools^  and  expand  our  services^  we 
need  ta  look  to  techholbgy  for  support.  :The  information 
system:  based  on  the  CBIV  erivirbhmeht  should  be  one  of  the 
technologies  we  consider. 
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IMPROVING  HICR0-BASEB  iNStRUCtlOM  WITH  A  LAN 

-       Joseph  A.   Middletdh  :. 
Director  of  Data  Processing 

...  Lehman  '^ollege 

of  The  City  University  of  New  York 
Bronx 
New  York 


Lehman  College  has  installed  some  two  hundred  micro=^ 
cgmguters  for  instructional  use,    in  classrooms  or  labs 
of  fourteen  to  twenty  machines  each.     After  ov^r  a  year 
of  planning  and  refining  the  specifications,  funding 
was  provided  in  the  Spring  of  1986  for  inr-^,al lation  of 
a  i.AN  to  support  two  c?lassrooms  at  the  Acadefflic 
Computing  Center,   each  equipped  with  IBM  PC's,    in  the 
Spring  of  1986.     The^ objectives  were  to  improve  the 
effectiveness  of_Center  staff,   by  reducing  the  time 
required  for  distributing  and  collecting  diskettes  and 
for_^maintenance  of  the  diskette  library;  and  secondly 
to^facilitate  access  tc?  peripheral  devices  of  whfch  few 
are  available  (letter  quality  printer,  hard  disk,  hard 
copy  graphics).     This  presentation  will  review  LAN 

l^®°T^*M°^*^°"^  ^^^®^=^^=^^^^'  implementation  decisions 
for  LAN  management,  and  preliminary  evaluation  based  on 
the  first  semester  of  use  (Fall  1986). 
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Hicroebmputers  in  instruction  at  I.ehman  College 

_-        Lehman  College  has  a  history  that  spans  less ;  than  two 
decades,   having  become  a  senior  college:  of  _t£iej  City  University  of 
New  York  in  1968.     Prior  to  that  time  the  facilities  and  faculty 
that  became  Lehman  had  been  developed  as  the  Bronx  campus  of 
Hunter  College.     The  College  currently  has  an  enrollment  of  about 
nine  thousand  students,   all  commuters^  many  part  time  (PTE  count 
is_under  seven  thousand),   many  working  to  pay  their  way  through 
school : 


Lehman  has  consistently  emphasized  the  liberal  arts  as: 
central  to  Its  undergraduate  curriculum..    The  presence  on  the 
campus  of  the  Lehman  Center  forithe  Performing  Arts,   and  of  the 
Art  Gallery,   offer  aiuhique _  environment  for  students  in  the  mursic 
and  arts  programs.     Other _ programs  have  developed  supportive 
relationships_with  Bronx  institutions  to  enhance  the  value  of 
their  students '-years  at  Lehman,   among  them  the  health 
professions  programs  with  Montefiore  Medical  Center  and  the 
graduate  biology  program  with  the  New  York  Botanical  Garden. 

-  Instructional  computing  was _ not  a  key  factor  in  the  ear ly 
development  of  the  aeademic-programs  at  Lehman^     In  the  early 
eighties, _thanks_to  ah  NSF  grant  awarded  to  a  faculty  member  of 
the  Math  and  Computer  Science  Department,    It  was  necessary  to 
relocate_the  academic  computing  facilities  to  larger  quarters  to 
accomodate  equipment  (particularly  rnicrocbmputers  being 
purchased  through  the  grant.     The  Academic  Computing  Center  was 
developed  ih^a  ten  thousahd  square  foot  open  area  in  the  center. 
bf  Carman  Hall,   one  of  the  classroom  and  faculty  office  buildings 
on  the  campus. 

- The  newly  relocated  Academic  Computing  Center  continued  to_ 
provide  access  to  the  City  University  Computing  Center  ( CUNY/UCC ) 
both  via  terminals  ( f or  WylbUr  and  VM  access]  and  batch  (using 
keypunches  and  RJE  stations),   and_added  Appie-iI+  and  IBM-PC! 
microcomputers ._  Faculty  in  the  Math  and  Computer  Science 
Department  desired  to  teach  their  courses  in  classrodms  equipped 
with  micros,   hence  the  new  space  was  divided  into  staff  offices, 
some  classrooms  (for  micros),    and  open  space  for  terminals, 
keypunches,    and  a  few  additional  micros. 

:    As  the  demand  for.use  of  microcomputers  grew,   so  did  the 
number  of  classrooms  and  the  number  of  micros.     The  initial  IBM 
PC  equipped^classroom  at  the  Center  was  supplementt^  in  each  of 
the  last  two  years  with  one  additional  such  classrodrnj    for:  a 
total  today  of  three  classrooms  equipped  with  IBM  PC's^.The 
equipment  (micros_and: printers)  for  the. additional  classrooms  was 
purchased  by  the  Continuing  Education  program  to  meet  the  demands 
of  their  increasing. course  offerings.     in  addition  to  the 
classrooms  in  the  Academic  Gi imputing  Center  a  classroom  was 
equippad^with  IBM  PC's  adjacent  to  the  Math  and  Computer  Science 
depa-^tmental  and  faculty  off  ces.     The  Apple-il+  micros  have. been 
pha-sed  out,   replaced  with  Ap  ]e  Macintoshes.     One  classroom  so 
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is:  lDcated^at  the  Conter  and  a  second  at  the  Mdth  and 
computer  Science  Department. 


It  ion  of  the  Mac  intoshes^was  funded  by  the  Ci'y 
University's:  initiative  over  the^past  three  years  to  assist  the 
colleges  in_the  expansion^ of  computer  resources  for  instruct! oh. 
The  intent  IS  to  encourage  a  substantial  increase  in  the  number 
of  students  introduced  to  the  use  of  computer  resources  during 
their  colJege^careers  as  well  as  to  encourage  the  introduot ion  of 
(or  substantial  enhancement  of)  computer  support  for  courses  not 
previously  making  use  of  computers: 

-  --^'^st  year  interactive  academic  computing  also  was 
substantially  enhanced;  to^the  twenty-seven  Wylbur  terminals  at 
the^ Center  (connected  via  multiplexer  to  CUNY/UCCJ  Were  added 
fifteen, terminaIs__^connected  to  a  newly  acquired  DEC  VAX-ii/75b 
(installed  at  Lehman). 

^     Two  dozen  IBM  PCjr's  were  also^installed  at  the  Center  last 
year,    increasing  microcomputer  support  available  for  introductory 
courses.     These  are  installed  in  the  public  micro  lab  area,  and 
are  used  primarily  by  students  in  introductory  Computer  Science 
cpurses.     They  also  serve  as  overflow  lab  space  for  students 
'^^^^^  '^'^^  '^^j^  ^"l^iPPed  labs  elsewhere  in  the  building,   one  at 
the_Writing  Center  (which  provides  assistance  and  tutoring  for 
students  on  their  writingzprojects)  and  another  used  by  the 
Division  of  Professional_Studies  (which  assists  students 
interested  in  teaching  as  a  profession). 


The  Downside:     Too  Many  Diskettes 
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^      With  the  rapid  expansion  of  academic  computing  faciliti< 
came  the  usual  stresses  of  such  growth  --for  Center  staff  in' 
adapting  and  adjusting  to  new  tasks  and  services  to  be  provided 
and^for  users  in  learning  new  tools  and  selecting  among  growing' 
options  those  facilities  that  would  best  support  their  research 
or^ their  Qoursework,^  One  new  task  that  grew,   to  the  detriment  of 
other  needed  services,   was  the  maintenance  and  distribution  of 
software  diskettes  for  the  microcomputer  users  at  the  Academic 
Computing  Center. 

^        For  each  microcomputer  in  the_^  Center  there  are  of  course 
several  software  packages,^ineluding  the  operating  system,   one  or 
more_word  processing  packages^  spreadsheet,   database^  languages 
statistics—  some  purchased  software,   other  items  provided  by 
faculty  for^use  by  their  students.     Some  packages  require  more 
than  one  diskette  to  provide  access  to  the  full  capabilities 
designed  into  them.     With  the  increase  in  the  number  of 
microcomputers,   and  the  addition  of  new  software,   the  diskette 
library  to  be  maintained  grew  from  a  hundred  or  so  diskettes  to 
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over  a  thousand,   with  each  addition  to  the  library  requiring  from 
a  few  dozen_to  a  hundred  plus  additional  diskettes,    j Necessary: 
were  an  or iginal  master  copy  of  each  package^   in  duplicate^   and  a 
copy  to  be  handed^out  to  the  user  for  each  microi   the  total 
number  of  _  copies  limited  by_the_huinber  of  licenses  for  the 
package  br^  for  site  li9enseds^  by_the  maximum  number  of 

micros  likely  to  be  used  simultsuieously  with  the  same  package 
(for  example,   one  classroom  plus  a  few  additional  utters  doing: 
their  own  work).     A  few  extra  copies  of  each  package  were  heeded 
to  be  able  to  quickly  replace  a  damaged  diskette. 

This  arrangement  would  work  fine  if  sufficient  staff  could 
be  assigned  to  diskette  librariahship.  _The_ Center  had 
implemented  a_ebmmoh  scheme  t6_ensure  that  diskettes  were  not 
Iost:^any  user  arriving  at  the  Center  to  use  a  micro  would 
exchange  an  ID  card  for  the  necessary  software  diskettes,  arid 
would  return  the  diskettes  and  pick  Up  the  ID  card  on  the:  way 
out.     Ldss:  of  diskettes  was  hence:  hot  a  problem.     The  tasks  that 
became:  problematic  however  were  the  distribution  and  collection 
of  diskettes,   auid  ensuring  that  the  diskettes  were  in  good 
condition. 

Distribution  and  col lection  of  diskettes  required  constant 
staffing  at  the  software  library  counter  (which  was  located  at 
the  entrance: to  the  Center^   to  make  it  as  convenient  as 
possible J i  :with  extra  persons  at  class  ehahge_tlme;  even  so,  the 
perceived  delay  on  the  part. of  users  having  t6_stahd  in  line 
comihg^ in _ ahd^gbihg_out^6f  the  Center  at  busy  times  was  a 
constant  source  of  frustration.     Users  of  course  expected  more 
immediate  service.     Staff  were  interrupted  from  other  duties  for 
ten  or  fifteen  minutes  each  hour  to  provide  extra  help  at  the 
diskette  library  counter. 


Ensuring  that  the_^data  diskettes  remained  in  good  condition 
also^me^t^both^delaying  a  user  in  starting  a  work  session  and 
interrupting  a  staff  member  to  look  into  the  problem. 
Occasionally  the  diskette  itself  was  damaged,   at  other  times  a 
user  would  inadvertently  write  oh  the  software  diskette  instead 
of  „on  their:  data  diskette.  _  A  damaged  diskette  was  then  -  _-_ 
identified:  by  the  next  user  attempting  to  work  with  it,   not  by 
theuser  who  damaged^ it,   and  at  least  minimal  staff  assistance 
would-^be  requested  to  confirm  that  the  problem  was  the  diskette 
and  not  the  micro  or  a  user  error.     Checking  each  diskette  every 
time  it  was  returned  to  ensure  that  a  damaged: diskette  was  never 
loaned  out  would  be  impractical ly  time  consuming. 

:As:a  result_of_^the_additibhal_attehti6n  the  diskette  1  ibrary 
required^there  was  a  decrease  in  staff  support  available  for 
other_user  services,   such  as  troubleshooting  minor  hardware 

problems  or  providing  consulting  on  software  available  or  

assignment  requirements.     In  bur  case  funding  for  additional 
student  help,   the  least  expensive  source  of  additional  staffing 
and  an  acceptable  level  bfstaff_supp6rt  for  routine  care  of  the 
diskette  library,   was  hbt  forthcoming.     in  order  to  provide  one 
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^^d^t^onal^part  time  student. for. the  hours  the  Center  is  open  the 
cost, ts  approximately  $10>000  per  year,   and  it  must  be  hbtid  that 
a  stngie^ additional  part  time  student  would  not  have  assured 
folly^eliininating  the  difficulties  inherent  in  managing  the 
aiskette  library. 


The  Proposed  Solution:     What  We  Asked  For 

.  ^  ^As  the  Center  had  expanded  in  1985,   fairly  well  keeping 
Atself  state-of-tfae^art  with  the  addition  of  IBH  PC'i,  Apple 

?K'5^S^^^t'-^i.^l^^^^^u^'^'  ^^^^^^^^^^^^^^^  "hosted"  by  the  VAX,  and 
the  VAX  networked  to  the  CUNY/UCC  IBM  systems,   the  staff  hkd  also 
considered  a  network  for  the  micros  an  appropriate  additional 
step.     However  there  was  no  obvious  choice  for  a  network  in  ah 
academic  setting, , in  fact  it^was  not  clear  exactly  what 
capabilities^should  be  expected  of  such  a  micro  network.  I3uring 
the  year  staff  members  read  articles,   discussed  products  with 
vendors,   and  began  documenting  features  and  servi5es  that  a 
network^ shouid^provide. ;   In  particular  they  found  that  networks 
intended  to  address  business  needs^ might  not  support  the  several 
dozen  micros  used  simultaneously  in  an  instructional  labj  and 
that  many^netwdrks  required  booting  the  micro  from  disk  and  th§h 
running  the  networks software  as  an  application.     By  early  1986 
the  objectives^for  a  network  in  the  Academic  Computing  Center 
were^fairly^ciear,   and  when  funding  was  made  available  the 
specifications  were  written  and  submitted  for  bidding. 

::.  ^_\key_^ aspect  of  the  introduction  of  a  Local  Area  Network 
would  be  the  accessibility^of  micro  software  from  a  file  server 
eliminating  the  need^to  distribute  diskettes  for  such  software  ' 
In  order  to  meet  this  objective  the  LAN  would  have  to  provide  a 
remote  boot  feature,  that  is  the  ability  for  the  user  to  boot  a 
workstation  micro  without  a  DOS  or  program  diskette.  Both 
operating  system  and  program  would-be  avai lable  from  the  server, 
and^the  user  would  heed  only^provide  the  data  diskette  (The 
individual  PC's- would^of  course  also  continue  to  operate 
independently^Qf  the  network  when  necessary  to  run  software  not 
available  from  the  file  server.)     As  ah  added  benefit,  the 
network^wouid  share  hard  disk  space,  thus  providing  access  to 
large_shared  data  filesi  and  would  permit  sharing  of  other 
peripherals,   such  as  a  letter  quality  printer,   laser  printer,  or 
plotter,  without  requiring  the^user  to  movp  to  a  specific 

'°'w''J°?^^^*f^,S^'''^'^.^^®^®^^^^®°^®^  devices,   thus  alleviating  the 
scheduling  difficulties  that  accompany  use  of  such  special 
devices  attached  to  a  standalone  micro. 

The  specifications  developed  reflected  theie  major  concerns, 
so  incorporated  other  requirements  that  were  designed  to 
ensure  both  the  successful^implementation  of  the  project  and  the 
viability  of  the  network  for  enhancement  and  growth  over  the  next 
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few  years.     Not  finding  a  single  vendor's  system  that  off-the- 
shelf  would  provide  all  the  desired  features,  the  specifications 
were  written: to  reflect  required  performance  arid  features  for  the 
Usery  arid  riot  specific  mariufacturers  or  mbdelsi  ribr  everi  such 

things  as  transmission  media  or  speed,   protoeol, _ or  network  

topology^     The  expectation_was  that_a  distributor  would  package 
an_appropriate  selection  of  equipment^and  software  to  address  our 
requirements,    if  necessary  customizing  the  proposed  solution. 

The  specifications  are  a  nine  page  document,  hence  they  are 
riot  rejprddUced  here^  however  the  oajbr  requirements  written,  into 
them  other  than  those  rioted  in  the  precedirig  paragraphs  follow. 

_   The_microeomputers_iIBM  PC's  with  256K  memory  arid  dual _ 

floppy  drives)  and  printers  (some  parallel,   some^ serial)  were 
already  installed.     The  successful  bidder  would  provide  a 
ooisp let e  network  —  supply  all  boards,   cabling,  network  server, 
network  software,:  other  equipmerit  arid  supplies^   arid  completely  : 
iristall^bbtb .hardware  arid  softwarei  as  necessary  to  corinect  forty 
of_the  IBH  PEis  at_the_Aeademie_Goinputirig  Geriter  to  the  EAN,  The 
forty  PC  s_  included  two  classrooms,   one  with  14- arid  the  other 
with  16  machines,   eight  micros  located  in  the  open  lab  area,  and 
two  micros  in  staff  offices  to  monitor  and  manage  the  network. 

It  was  iriterided  that  drice  the  bid  was  awarded i   arid  the 
proposed  equipmerit  arid  software,  delivered  arid  installed,   we  would 
have  an  operational  arid -^usable  network.  _  _  time  limit  of 

two  and _a_ half _moriths_ was  allowed  from  issuance  of  the  Purchase 
Order  to  complete  installation  of  the  netvrork. 


Although  the  items  proposed  could  be: from: multiple 
mariuf actUre_rs>:  they  were:  to  be  supplied  directly  by  the  : 
successful,  bidder,   arid  the  supplier  was  required  to  provide  on- 
site  warranty  arid  m  service;.  .  Be  _d id  riot,  want  .to_  be  iri 
the  pbsitibn_6f  havirig-tb  assemble  pieces  bf  the_project  from_ 
various  vendors  and  suppliers,   nor  of  having  to  deal  with  depot 
maintenmce,   either  of  which  could  delay  impleme   .  ation  of  the 
project. 


Tb  ensure  bur  ability  to  eoritiriue  effective  operation  arid 
enharieetDent_.bf_the  tAH,  cocQplete  dbcumentation,   bbth  on  the 
equipment  and  software  included  and  on  its  specific 
implementation  at  Lehman,   as  well  as  training  of  our  staff  and 
ongoing  technical  support  during  the  warranty  period  were 
required. 


For^purposes_bf  future  LAH  expanssibn,   the  proposal  had  to 
include  the  ability  to  connect  not  only  IBM  PC's  but  also  XT's, 
AT's  and  PCjr's  to  the  LAM.     (Desirable,  though  not  required,  was 
the  ability  to  connect  Apple  Macintoshes  as  well;  no  vendor  was 
able  to  offer  this  capability. ) 

Sbf-bware  in  use  or  planned  for  at  the  Center  was  specified, 
with  the  requirecoeht  that  it  be  usable  on  the  network.     (The  list 
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did  not  include  any  proprietary  software  specifically  designed  to 
require _a  key  diskj   if  a  suitable  alternative  can  be  found  to 
such  sdftwexe  we  use  it,  ) 

---In  addition  to  the  ability  to  spool  to  network  printers, 
support  for  interactive  use  of  :5uch  f :  inters  was  required,  that 
is  programs  designed  td:  Use  a  dedicated_printer_had  to  be 
supported  on  the  network  accessing  network  printers. 
Furthermdre>   each  workstation  user  was  to  be  able  to  specify 
which  of  any  of  the  shared  network  printers  should  be  Used  for 
printer  output. 

.  -  -_  -Security  was  required  for  the^netwdrk,   for  user,  files,  and 
for  software  on  the  server.     Specif icallyi _ the  network  had  to  be 
secure  from  tampering  by  an  individual  user;  user  files  had  to  be 
protected  from  UriaUthdrized  acbessi  and  software  on  the  file 
server  had  tu  be_ protected  from  unauthorized  copying.     On  this 
last  issue  we  were  in  fact  specifying  more  security  for  sdftware 
dh  the  network  than  we  could  guarantee  for  sdftware  on  diskettes. 

uzL^  Al^f^^^ffh  we  were  purchasing  a.  single  network  fbr_the  entire 
Academic  Center,  we  wanted  the  ability  for  the  microcomputers  in 
a  single  classroom  td: share  access  to^specif ic_programs  and  data 
when  appropriate,   while_^giving^         instructor  the  ability  td 
identify  individual  students  in  the  class  for  purpdses  df 
exchanging  messages  or- reviewing  a  student's  wdrk.  The 
specifications  thus  required  the  ability  to  associate  a  group  of 
"student"  accounts  with  ari  "instructor"  accbunfc,^  provid  the 
instructor  in  the  arrangement  the  ability  to  control  a  disk  work 
area  Used  by  the  class. 

^   ^F^^^Sost  users  however,    including  most  cdUrses>    it  is 
sufficient  to  provide  access  to  the  varidUs  programs  on  the 
server;  hence  we  required  the  ability :  for  many  users^^t  the 
same  account,^  accessing  identical  facilities,   simultaneously  at 
m^y  statidns^     Also  required^was^ the  ability_to  establish 
several :  such  aceounts^^  each-providing  access  to  unique 
facilities,   simultaneously  to  several  users;  this  wdUld  address 
fbr_example  the  needs  of  introductory  classes  fdr  which  the 
instructor  wished  to  tailor  available  facilities  to  the  minimum 
needed  for  the  students. 

:   Perfbrinance  was_^ specif  startup  at  a 

wdrkstatibh,   requiring  that  a  workstation  boot  from  the  server 
ahd.lbad-software  from  the  server  faster  thari:  the  equivaleht 
procedure  could  be  done  from  diskettes;  arid  that  performance  hot 
degrade  below  this  level  for  as  many:  as  twenty^ 

startups,   such  as  might  dccur  when  the  students  in  a  class  turn 
on  machines  in  preparation  for  a  class  session. 
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Imp  lenient  at  ion:     What  We  Got 

-  Oyer  twenty  potential  LAN  suppliers  had  been  identified, 
iriciudihg  inahuf acturers  arid:  distributors  of  most  of  the:  cditimdnly 
known  EftNs. _  Hahy  of  these  had  discussed  bur  requiremehts :with 
staff  at  the  Academic  Center^ during  the  previous  year,   and  had 
indio^itad  an  interest  in  bidding  on_the_project.   ^Others  were  _ 
added  simply  because  we  were  aware  of  the  alternative  and  wanted 
the  best  possible  responses  to  the  RFP,     the  major  difficulty 
encountered  by  various  vendors  was  the  requirement  to  support  a 
remote  boot  capability.     Other  issues  of : concern  were  workstation 
performance  with  forty  stations  on  the  LAN  (arid  perhaps  more  at  a 
later  date) ,: protect ion  of  server  software,   and  the  ability  of 
some  to  provide :all  the  required  support  { equipment,   sof twar  e, 
installation  and  training). 


The  selected  vendor^  SRS  Networks,    Inc.,    of  New  York  Gity, 
proposed  a  coBiplete,   install^  network:     Novell  286A 
microcomputer  as  the  server  (2MB  mempry,   30MB  hard  disk) ,  ARCINET 
LAN  boards  with  the  appropriate  connect irig  "hubs"  arid  RG-62 
cabling,   Novell  Netware  286  SFT  Level  I  network  software, , five 
days  of  installation  and-^fiye  days  of  training,   at  a  total  cost 
of  $32,600.     the  requirements  identified  in  the  pr^^vious  section 
were  addressed  as  follows. 

:Each:IBM  PC  Ipsesi^ndthirig  of  its  standalone  capability; 
added  to  it  is:  an  AECNET  board  to  connect  the  PC  to  the  network, 
with  a_reiibte_l^obt  PROM  on  the  board  having  on  it  the  network 
shell  software,   sufficient  to  aoc3SS_theserver„ and  boot  the 
workstation  if  the  PC  is  booted  without  p.  diskette  in  the  local 
drive. 

^      :  the  bid  was  awarded  at  the  end  of  June,  with  ::he  actual 
Purchase: Order  written:  in  mid-July.     the  equipment  arid  software 
arrived  in  August,  with  installation  bceuring  during  most  of 
Augustr -training- in  Iatte_Sugust_ahd  early  September.     The  network 
was  avail  able  for  the  start  of  classes_a-^  week- after  Labor_-Day, 
with  final  acceptance  of  the  entire  installation  on  September  9. 

^  The  networkwas  supplied  and  install^,  with  appropriate 
staff  being  assigned  by  the: supplier  for  the  various  tasks 
involved  --cable  installation^   equipment  iristallatidri)  software 
ihstallatioh- and  tailoring,   staff  training.    -  Cabling  was 
facii itated  by  the^ fact_ that  cable  troughs  are  in  place  around 
the  perimeter  of  the  Academic  Center,   and  wit^  being 
open  overhead  (the  walls  are  in  fact  eight  foot  partitions  in  a 
twerity^f Dot  high  space)  all  locations  are  easily  accessible. 
Other  than  rUririing::cableSi  :  installatipri:  of  equipment  consisted  of 
putting  ah  SHC  ARCNET  board  in  already  installed:, IBM _PCis, 
installing  the  Novelle286S  network  server  (an  IBM  PC/AT 
c6mpatible_machiheiK  ah  eabIes_to  active 

hubs_ (three  were  used,   each  of  these  require  an_electrical 
outlet)  and  passive  hubs  (which  require  no  electrical  power). 
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.®D"site  warranty  was  prdvided.     Support  was  further 
facilitated  bj^  installation  of  a  12Q0_baud  modem  and  Carbon  Copy 
software  on  the  server  to  permit  remote  diagnosticG. 

;_  ^"^^^  mahufacturer's  documentation  was  supplied  with  pach 
fjiece_^of  equipment  or  software,   and  in  addition  tfie  supplier 
provided  online  diagrams  and  descriptions^of  the  installation  at 
Lehman,  which  can  be  updated  and  maintained  as  the  nptwork 
changes . 

LAN  expansion  is  p5ssible  using  ARCNET  boards  and  cabling  tr, 
support  the  IBM  Pe,  Pe/XT.   and  PC/AT.     IBM  PCjr's  can  bp 
supported  through  a  dedicated  IBM  PC  Used  as  a  gateway  to  an  IBM 
Cluster  network,   using  JR.  Cluster  Boards  and  RG-5?H  noax  cable  to 
connect  the  PCjr's. 

All  required  software  is  supported  on  the  network 
Furthermore,  :access_^to_software  can  be  restricted  based  oh 
physical  workstation  address,  hence  it  is  possible  to 
conveniently  and  effectively  restrict  some  software  to  only  a 
portion  of  the  network,   or  to  make  different  versions  of  software 
available  at  stations  with  different  hardware  configurations 
The  Novell  menu  system^  part  of ^the  Netware  software,   is  used  to 
walk  the  user  through  software  selection. 


-     :   TbeHot  Print  (Advanced  PC  Solutions)  software  provides  thp 
desired  interactive  control  of  network  printers;  the  Novell 
Netware  software  allows  selection  by  the  user  of  any  of  the 
shared  (spooled)  network  printers. 

Novell  Netware  software  provides  file  security  based  oh  tisei- 
account  es  well  as^individual  file,  however  it  only  allows  read 
and/orwrxte  access  restrictions.     The  Hot  Print  software  in 
addition  permits  execute  only  protection  for  software  on  the 
server. 
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^       Communication  between  an  instructor  and  the  students  in  a 
class^can  be  provided  via  the  Electronic  Mail  facility  of  the 
Novell  software,  by  controlling  student's  access  to  the 
instructor/s  mail  directory,   and  giving  the  instructor  access  to 
each  student's  mail  directory. 

--  _     The  Novell:  software  permits_ahy  number  of  users  to  sign  on 
under  a  Group  ID,   thus  permitting  an  entire  class  to  use  the  samp 

and  through  it  access  specific  facilities  on  the  network 
Mpst  users  log  into  the  network  server  Using  the  Group  ID 

Hel lb", ^whicfi  requires  no  password  and  provides  access  to  aU 
the  general  purpose  software  installed  on  the  server. 

A  satisfactory  and  consistent  level  of  perforinance  was 
assured  by  the  use  as  the  network  server  of  an  8MHz  processor 
with  no  wait  states with  two  SMC  ARCNET  LAN  boards  installed  iri 
the  server,   each  connected  to  roughly  half  the  network,  thus 
providing  two  parallel  trunks  each  running  at  2.5  MB.  Though 
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hdtioeabl^^  wherj  many  £:tatib  the  server, 

performance  degradation  at  the  network  stations  is  not 
signif  inaht : 


Effectiveness  of  the  LAN  for  instruction 

Thus  the  specifications  were  effectively  addressed,   arid  our 
experience  thus  far  indicates  too  that  our  objectives  in  terms  of 
improving  services  to  instructional  users  of  mi crocdmputers  were 
addressed, 

__The  Center  has  continued  to  operate  with_ ho  increase  in 
staff ihg  from  last  year.     Less^support  is  need«2d  for  distributing 
and  collecting  software  from  users,   permitting  ntaff  to  be 
assigned  to  other  tasks  assisting  users.     As  had  been  intended, 
the  majority  of  users  can  now  enter  the  facility  and  Use  a 
mlcrdoomputer  without  borrowing  diskettes  from  the  Center,  hence 
the  lines  of  studehts  entering  and  leaving  the  Center  have  all 
but  disappeared.     User _ response  in  general  has  bean  extremely 
positiva^to- the_ea5e  with  which  they  can  how  begin  their 
microcomputer  session  and  leave  when  they  wish.     Staff  are  more 
productive  too  in  assisting  users,   without  the  hourly 
reas.^ignraent  of  one  or  two  persons  to  proyide  extra  help  with 
software  diskette  exchanges  at  class  changing  times. 

Faculty. appreciate  too  the. easier  startup  of  a  class 
session^     Furthermore  the  aval lability  of  the  hard  disk  on  the 
file  server  has  meant  that  options  for  seme  software  which  were 
previously  not  used  because  extra  diskettes  would  be  required  can 
now  be  easily  used.     Simi larly,   data  files  (for  example  census 
data)  can  now  be  stored  bnthe  file  server  which: previously  were 
hot  used  because  they  would  have  required  multiple  diskettes,  a 
set  for  each  student,  who  would  heed  the  data  simultaneously.  Yet 
another  positive  point  noted  by  faculty  is  the_ease  with  which 
students  can_be  introduced  to  a  variety  of  software  packages; 
since  avai lable  software  is  displayed  on  the  menu,   students  now 
more  readily  investigate  and  learri  about  programs  hot  required 
for  the  course,   and  which  they  would  have  ignored  had  they  been 
working  with  diskettes. 


  -The  diskette  1 ibrary  still  exists_ of  course.     Some  software 

has  not_been  instal led  on  the  network  server  (due  to  license 
restrictions);  ajnd  one  IBM  PC  equipped  classroom,  is  not  bh  the 
network,  hence  any  work  done  there  requires  diskettes  to  be 
distributed.     Occasionally  too  ah  instructor- will _ want  to 
dembhstrate  to  a  class  how^to„work  with  a  diskette  based 
standalone  system^  and  thus  requests  software  diskettes.  the 
diskettes  are  also  a  backup  for  the  network,    if  the  LAM_ f ai ls_ and 
cannot  be  quickly  recovered  the  diskettes  are  Used  Until  the  LAN 
is  back  in  service. 
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 T^^J^fj^fb^li^-y  of  the  network  is  of  critical  importance. 

No  one  would  be  well  served  by  having  software  oh  a  network 
server  if  the  network  frequently  failed,     ft  number  of 
intermittent  failures  in  the  first  several  weeks  were  traced  to 
taulty  crnnectdr  ihstallat3ons_ on  network  cables;   once  these 
problems^ were  corrected  the  network  has  been  quite  stable  ©nly 
during  the  first  month  of  network  cperatidh  were  failures  sevr-re 
enough  to  require  use  of  diskettes  for  a  class  session,   and  th^sc- 
instances  oecured  primarily  on  Saturdays,  when  the  full  time 
teehnteaKstaff  were  not  available  to  assist  in  diagnosing  and 
eorrecting_  the  failure.     Though  we  have  no  actual  counts,  our 
sense  IS  that  fewer  software  failures  are  experienced  on' the 
network  than  were  experienced  previously  with  diskettes 


Gdh elusion 

^        The  installation  of  a  microcomputer  LAN  at  the  Academic 
Computing  Center  must  be  considered  a  success.      It  provides  the 
services  that  were  intended  -^^  file  server  for  software  and  data, 
workstation  booting  without  diskettes,   sharing  of  printers  or 
other  peripherals. ^  The  network  was  installed  on  schedule  and 
performs  as  expecjted.  :   Users  have  received  improved  service,  and 
staff  are  more  effective  though  no  more  in  number. 


^     Noting  the  service  and  reliability  thus  far  seen,    it  is  our 
Tn£®iS^°^^°=^"^-^^"'^®  *°  expand  the  network^  adding  the  remaining 
IBM  FC  classroom,   and  also  adding  the  IBM  PCjr's  oh  a  Cluster 
"u**'m^'  bridged  to  the  existing  network  and  file  server.  Sincf^^ 
the  PCjr  on  the  network  will  get  its  software  from  the  file 
server,  the  single  local  floppy  drive  available  will  make  it 
equivalent  for  many  purposes  to  a  dual  drive  IBM  PC. 

Other  planned  enhancements  have  to  do  solely  with  software 
improvements  to  the  installed  software  and  to  the  Senus  in  use 
For  example,   the  Help  information  for^the^Menu  system  is  in  many 
instances  inadequate,  and  by  adding  appropriate  Help  to  the 
network  menus  hot  only  is  the  micro  LAN  user  helped  but  at  the 
same  time  the  need  to  prepare  hardcopy  handouts  is  reduced. 

:      Key  factors  in  the  success  of  the  project  were  having  a 
clear  understanding  of  the  desired  dbjectives,^  the  ability  of  the 
vendor  to  deliver  and  install  a  complete  system  that  could  meet 
those  objectives,   and  final Iy_haying  the  staff  at  the  Academic 
Center  follow  up  after  implementation  to  ensure  both  its 
continued  operation  and  enhancement. 
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THE  CENTRAL  SERVISE  NODE  IN  A  MULTICAMPUS  NETWORK 

THE  CSU  EXPERIENCE 


James  K.  Hightower 
Penelope  Crane 

The  California  State  University 
Iios  Angeles 
California 


The  delivery  of  computing  support  services  td  jrembte  users  has 
long  oeen  a  topic  of  interest  to  the  university  and  college 
computing  community  in  its  heed  to  provide  economical  access  to 
sophisticated  jioftware  and  hardware.  The  advent  of  network 
access  to  university  supercomputers  has  added  currency  to  these 
issues  once  again. 


In  many  such  delivery  systems  politics  and  organizational 
factors  have  combined  with  uncertain  ebmmunieatibhs  services 
and  costs  to  overwhelm  the  dbvibus  eedhb  scale.     As  one 

of  the  largest  university  computing^  service  networks.  The 
California  State  university  (SSH)  has  Jbeen  uniquely  constituted 
so  as  to  have  dvercbme  many  bf  these  factors. 

This  paper  is  ah  attempt  to  portray  the  delivery  of  the  central 
computer  services  of  the  CSU  to  its  remote  users  in  such  a 
manner  as  to  provide  information  useful  tb  bther  multicampus 
computer  service  networks. 
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I.       INTRODUCTION  AND  BACKGROUND 


The  California  State  University  ^striiuted  computing  network 
was  established^  as _  a  jcesult  of  the  19^8-69  Budget  Act. 
Development  of   the  _dl^^^^  network   began    primarily  with 

local  campus^nd  central  batch  computers.  Telecommunications 
lines  and  associated  equipment  were  installed  allowing  all 
campus  computers  to  communicate  with  the  central  faeility^^ 
This  capacity  was  augmented  dvex  the  years  to  include 
instructional  cbmputihg  at  the  central  facility^  follow^ 
smaller  local  campus  timesharing  compute^^  Periodic  upgrades 
tb:  most    equipment    have   been  over    the  years. 

Below  is  a  list  of  major  computer  procurements  in  the  CSU. 


MILESTONES:     MAJOR  CSU  COMPUTER  PROCUREMENTS 


Date  Procurement 


Prior  tb  1961    No  Computers  on  State  College 
1961  Three  Campuses  install  Small  Computers 

1963  Twelve  Campuses  Install  Small  Computers 

1967  First  Campus  Timesharing  System  Installed 

1969  Regional  Data  Centers  Installed 

1969  Maaor  Upgrade  of  Campus  Batch  Gbmputers 

1970  Upgrade  bf  a  Campus  Timesharing  System 

1971  Central  Timesharing  System  installed 

1972  Consolidation  of  Segional  Data  Centers 

1974  installation  _of    Batch   Computers    at  Four 

Small  Campuses 

1975  Campus    Installation   of   Minicbmputers    f or 

Timesharing_  ^  - 

1?7S  Upgrade  bf  Central  Timesharing  System 

1977  First  Library  Trahsaetbrlhstalled 

1979  Eleven     Campuses     Upgrade     Campus  Time- 
sharing System 

1980  Replacement    of    Campus    and  Central  Batch 

Computers  with  CYBER  17b/7p0*s  ~ 

1984  X. 25  Network  Installed  toi  tink  all  Systems 

1985  Thirteen  campusis  add  CZBER  180/800 's  fbr 

Administrative.  Cbmputihg 

1985  Replacemeht   bf   Campus   Hihiebmputers  with 

1  Prime  9750' s  __ 

1985  Upgrade  6£  Campus  Primes 


Now  that^  the  computer  network  is  installed,  the_  functional 
differentiation  of  the  nodes  can  be  defined..  The  central 
computer  systems^^  provide  computer  resources: :  fbr  systemwide 
computing  and  EPP  suppbrt  activities  as  well  as  prbduetibh 
support  for  the  Chancellor's  Office. 
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EurnlJdII.  "^^^  ^"^^  ^"^""^^  infrequently  used 


1. 


2.  Proprietary  software  which  is  to6  expensive  to 
^'^l^^^i^^^<^^^^s  until  individual  Stilizltiort 
of  the  software  becomes  substantial. 

3.  targe, CPy-consuraing  jobs  which  cannot  be  effectively 
processed  on  a  campus  computer  system.  ^"ecciveiy 

^  ?hJ^iSH^°^  ^°^^'^^^®  ^"^  aata  among  campuses  through 
the  data  communications  network.  '^wugu 

"i.    Exploration    of    systemwide    use    of    special  purpose 

foS^f^""^"?  system_s  are  to  provide  support  for  Sost  of  the 
stand-alone  gvrer  t7n  I    ?  -  medium  sized 

fts_^the    largest  , single    source    of    college    oraduatPs    I'n  ^-ks 

California    economy   can   be    attribntS  laroii* 
concen^ation  Of  Jlectronil.^'^lo^le  i^^il^  il^ustrie? 

The  start Un«  «r^^^^H'''•^^L^^^^°^^^^  computer^ tichnoljgy! 

cridence  to  .the  personal  computer   industry  givl^ 

I^S  theSh^^^^irefucltiSh'  ^'^^  '''^^y  - 


fh^^  i§  computing  using  courses  nearly  tripled,  while  more 
than  eight,  times  the  number  of  computer  Irid  in?ols«??n« 
sciences.degrees  were  granted  last  yea?  than  in  •The  CsS 

recognizes  the  need  to  adapt  and  expand  it^  compiler*  resourcK 
job'market  ^^'^^  needed  to  compete  Tn'tS 


Wlic^?^  is^Wlr«iJf^1^?^"^=-^^"^*^^°"^l  computing 
applications  xs  to  exploit  the  computino   resourreR  av^ii^^Hil 
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Hierarchy 
CditlputGr 
Micro 


of  Instructional  Computing  Resources  within  the  CSU 


Mini 


Campus 
Mainframe 


Central 
)?ainf  rame 


External 
Resources 


fcevel  of  Use 


Tvee  of  Instruction 

Beginning  Programming 
in  appropriate  language 

Special  Purposes  such  as 
operating  systems  courses 

Software  Package  Use 
such  as  MINITAB  and  SAS 

Prdgrammirig  Languages 
such  as  BASIC  arid  Pascal 

Prqgramrning  Languages 
such  as  COBOL  and  FORTRAN 

More  Sophisticated  Pack-- 
ages  such  as  SPICF  and  GPSS 

Seme  Analyses  of  Data  Base::, 
such  as  California  Poll  and 
iCPSR 


Analysis  qt^  Iiaxgs  Data  Bases  Advanced 


Beginning^  Inter ^ 
mediate, and  Advanced 


Beginning  and 
intermediate 


Intermediate  and 
Advanced 


(also 


Faculty  and  Computer 
Center  Staff) 


such  as  COMPUSTAT, 
Census  arid  LANDSAT 

Heavy  Cbropute-Bouhd  Ptoblems 
such  as  crystal  rotation 

Use  of  Expensive  Proprietary 
Software  such  as  SIMTJla  and 
CD2000 

Sharing  Among  Campuses  of 
software  and  course  materials 
developed  locally 

Use  of  Software  and  Hardware    Mostly  Advanced 
not  available  within  the        _  and  Faculty 
system  such  as  Supercomputers 


Cbmmuhieatioh  with  Resources 
available  elsewhere  (sharing 
with  other  researchers)  e.g.^ 
BITNET 
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In  order,  te  provide  for  the  overall  objective  of  enaBIing 
every  esy  ^student  to  acquire  the  eomputatioh  5r  data 
processing  expertise  requisite  for  jprofessional  qualification 
o?  fo^.  further  academic  wOrk  in  his  or  her  chosen  field* 
academic  computing  support  must  provide: 

o  Adequate}  computer  Resources  to  meet  the  computer 
literacy  and  prog ranuning  needs  for  Undergraduate  and 
graduate  education  requirements  in  all  programs  where 
this  is  required; 


Adequate  computet  resources  ±o^  meet  the  general 
instructional  z  arid  research  needs  of  disciplines 
requiring  students  to  have  access  to  a  computer^ 
where  such  access  is  generally  expected  arid  the 
programs  of  such  disciplines  are  an  approved  part  of 
the  MSp  curricula,  e.g.  access  to  software  packages 
arid  data  bases; 

A  means  for  obtaining  computer  fes^ources  for  those 
approved  programs  requiring^  specialized  and/or 
intensive  cbmputesr  r^burces,  e.g.,  graphics  > 
computer  sciesriee  and  laboratory  applications;  and> 


Computer  resources  which  can  augment  uridergraduate 
and  graduate  programs  ,  through  advanced 
computer-assisted  instructional  tesehriblbgy. 


A-^  wide  variety  of  programmirig  languages  and  software  are 
required  to  properly  suppbrt  the  instructional  program  fbr 
students  preparing  fbr  careers  in  the  computing  industry.  in 
addition,  applications  in  environmental  and  ecblbgteal 
studies,  economic  modeling^  financial  planning^  plant  and 
ar-iimal  taxbriomy  and  the  social  sciences  deperid  heavily  upon 
the  statistical  analysis  of  large  data  bases.  instructional 
requirements  include: 


Multiple; programmirig  lariguages,  e. g . ,  COBOL,  FORTRAN, 
ALGpLi:  APL>  Pli/i,  Pascal ,  Modula2 ,  ADA>  SIMULA,' 
SMALLTALK,   LISP,   PROLOG,   SNOBOL,  etc. 

Ori-lirie  access  with  interactive  sbftware 


Continuous  system  simulators  used  in  the  analysis  of 
environmental  phenomeria  and  tlie^  analysis  of  dynamic 
systems  in  science  arid  engineering  systems; 


General  purpose  system  simulation  software  £bx  the 
construct  ion  of  practical  models  usesd  in  business, 
the  J:ransportation  industry,  arid  for  operations 
research  applications; 

Hardware  resburees  to_  support  large-scale  prbblem 
solving  in    numericat-,and  statistical  analysis; 
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o       High-speed       graphics       to       permit       the  visual 
interpretation  of  the  results  of  analyses  and  pfobiein 
sdlutibris     generated     by     a    variety     of _  computer 
software,     including     structural,     architectural  and 
artistic  design; 


6       Advanced   warkstations   ^ith   high   resdiutibii  graphics 
capabilities  and  sophisticated  software; 

d       Authdriiig       systeitis       to       Jielp^       faculty  develop 
instructional  aids  and  to  teach  the  use  of  CAI; 


b       Expert  systems  development  tools  to  explore  this  new 
technology; 


o  Computing  systems  in  wide  use  in  higher  education  to 
facilitate  the  ecdndmical  exchange  of  sbftv/are  with 
other  institutibris; 


b  A  :  .wide  variety  b^  .  special  purpose  facilities 
dedicated  to  ^  r^ai^time  data  acquisition 
(environmental  monitoring)  and  process  contrdl 
(petro-chemical  and  heavy  tool)  applications;  and^ 

o  Intercomputer  communications  and  file  transfer 
capabilities  for  use  of  a  variety  bf  resources  and 
the  integration  bf  their  butputs. 


II.     DISTRIBUTED  SERVICES 

In  the  area  of  academic  comput  CSU  has  taken  advantage 

of  siz^e^  organization   and  modern   technology   in   uider  tb 

deliver  computing  capabilities  in  the  mbst  cbst  effective 
manner.  This  has  been  done  thrbugh  the  sharing  o£  ptiDprijetary 
computer  software  and  data  bases>  the  sharing  of  support  and 
facilities  for  these  resburees  aiid  ihe^^liax^i.^^  by  faculty  in 
their  use  and  in  the  dievel^opmeht  of  additional  enhancements. 
This,  method  acquisition^     delivery    and     support  offers 

significant  cost_  savings  in  a  single^  price  over  the 
duplication  of  the  cost  up  to  19  times.  Further^  even  when 
multiple  licenses  are  needed  fbr  the  distributibn  bf  software 
to  campuses,  a  grbup  purchase  and  a  single  point  of  contact 
provide  considerable  discbuht. 


All  prbprietary  software  is  acquired  in  the  name  of  the 
Trustees  ^ot  the  CStJ  employing  a  single  point  of  contact  in  the 
central  office^  Each  piece  of  software  is  tested,  debugged^ 
provided  with  on-line  documentatioh  and  user  friendly  access 
procedures  and  then_  distributed  tb  the  campuses .  In  this 
manner  it  is  pbssible  to  suppbrt  a  sbphisticated_  library  of 
application  sbftware  and  data  bases.     It  is  the  aim  of  the  CSU 
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to  i>rov_iae  student  access  to  packages  and  data  bases  that  will 
ee  available  to  them  in  their  future  emj?lb5Tneht  or  further 
education.  This  effort  is  supported  with  a  staff  of  12  people 
in  the  central  office.  fcwt^xc 

The  ingredients  which  make  this  support  system  work  include 
common _  operating  systems^  on  ail  campuses,  networking 
capabilities,  extensive  on-line  information  and  probleS 
reporting  capabilities,  a^ohesive  group  of  academic  computing 
coordinators  and  systemwide  discipline-oriented  faculty 
groups. 

i^^^s  an  important  feature  of  systemwiae  procurement  that  the 
computers  have  compatible  operating  systems,  programming 
languages,  internal  and  external  character  sets,  print-lines, 
etc.,  throughout  the  estJ.  These  requirements  also  meet 
minimum  conf igarAtlons  for  processing  systemwide 
administrative  systems  and  are  satisfied  in  conjunction  with 
upward  compatibility  characteristics  of  the  upgrade 
configurations.  These  system  requireraehts  are  meant  to 
mmimxze  personnel  costs  for  the  ^maintenance  of  operating 
systems  and  the  develbpmeht  of  administrative  applications^ 
but  they  also  well  serve  the  heeds  of  supporting  a  library  of 
instructional  applications  software  and  databases. 

The  computers  are  linked  in  a  redundant  X.25  dati 
communications  network.  This  enhances,  the  ability  of  campuses 
to  share  software,  databases  and  documentation.  It  also 
greatly  improves  the  ability  of  a  small  central  staff  to 
maintain  and  update  the  applications  libraries  on  remote 
campuses. 
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The  inability  of  the^^central  staff  to  do  faee-tb-face 
consulting_with^their  remote  users  has  necessitated  imprbved 
use  of _ online  aids.  These  include  an  online  prompted,  problem 
reporting  system  which  is  tended  bn  a  daily  basis.  This  has 
reduced  the  phone  calls  from  frustrated  jjsers  greatly  An 
online  feedback  file  of  answers  to_Jiuestions  rec'^ived  in  the 
problem  systems  has  limited  the  redundancy  in  questions .  A 
_help-  parameter  in  all  access  procedures  has  further  reduced 
the^consultants  jbb.  A  file  called  INFO  cbntaihs  a  large 
number  of  subfiles  available  for  the  user  tb  browse.  These 
include  revision^  status  reports  and  comments  bn  languages  and 
=3^°"^  Pbpular    INFO   files^    hbwever,  are 

WHATSON  and  WHATDOC.  The  former  contains  a  catalog  of  the 
library  ^nd  the  latter  provides  complete  ordering  intijrniat  ^  C7i 
for  documentation  available  fbr  languages  and  packages. 

In  1975/76  the  GSU  recognized  a  need  for  campus  pbsitlbhs  tb 
provide  consultation  to  faculty  and  students  bn  ihstructibhal 
applications,  data  bases  and  appropriate  software  fbr  academic 
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aisciplines.  ftdiditional  needed  services  were  in  the  areas  of 
documentation^  user  training  and  planning  for  instructional 
computing .  ft  three-year  pilot  project  on  three  campuses 
demonstrated  the  need  for  instructional  cdmputihg:  cbbrdihatdirs 
to  provide  these  services .  A  pds  it  ion  was  added  ^n  six  more 
campuses  in  1980/81  and  each  of  the  ten  remaining  campuses 
received:  a  pbsitibh  in  ^581/82.  _  Biannual  ineetih^ 
group  and  the^htral  staff  prxxvide  ah  opjpor^unity  for  sharing 
experiences  and  resources  among  the  campuses  and  have  been 
very  successful  in  developing  guidelines  for  the  services 
these  position  provide.  The  experience  with  the  prbgrara 
indicated  need  for  adding  lower  level  instructional  cbroputihg 
coordinatpr  pdsitibhs  to  extend  services  to  a  larger  student 
and  faculty  cbmmUhity. 


Diseiplihe-^briehted  i^culty  g^^  CSU  have  found 

the_  -Shared  computer^  facility  a  useful  tool  in  their 
cooperative  development  of  computer  based  course  materials. 
Some  examples  of  these  shared  development  activities  include: 

d  The  pblitical  and  sbeial  science  faculty _  have 
develbped  ihstructibnal  subsets  of -the  iCPSR  survey 
material  and  bh-lihe  teaching  modules. 


o  Business  faculty  teaching  finance  courses  have 
developed  an  extensive  system  of  prdgrams  f  dr 
accessing  the  COMPUSTAT  database. 

d  Bidldgy  faculty  on  several  campuses,  have  found  it 
advantageous  to  share  taxbhbirry  software. 


b  Faculty  in  several  disciplines  have  found  the 
maintenance  of  shared  test  item  data  banks  and  test 
generating  software  an  efficient  and  cdst  effective 
method  of  preparing  examinatidns . 

d        Faculty    frdm    severSL    campuses    and  diseiplihesar 
wdrking   together  tb  develbjL  mechanisms  for  providing 
access    tb    very    targe    data    bases    such    as  LANDSAT 
(topographical)    and_  WEATHER   and   very   large  programs 
such  as  CAii-ERDA  (energy). 

6  Faculty  from  several  campuses  are  wbrkihg  tbgether  tb 
develop  mechanism^ fdrz  sharing  expertise  and  resources 
in  the  area  bf  MUSIG-GAI. 


The   ihstructibhal  ^bihputihg  res^^  of   the   CSU^    then^  are 

deliverjBil  via  a  network.     This  netw^^      has  both  hardware  and 
human  components  a^    is  hierarchical   in  configuration.  Thdse 
things  in  which  there  are  econdmies  of  scale  are  perfdrmed  at 
the  hub   (or  top)  while  those  requiring  rlose  interaction  with 
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the  user  are  done  on-site.  People  and  machines  work  well  in  a 
network  of  information  exchange. 


Illi  DEVEIiOPMENT  NODES 

i^i-^K?-^  .,^^l^"^w  ,4^84,  two  systemwide  conunittees  we^e 
estahlished  to  help  guide  the  planning  for  future  acquisition 
and  development  of  computing  resources  within  the  system.  One 
II®  '^A^^with  the  administrative  areas  and  the  other 
witn^the__  academic.  In  the  summer  of  1985,  an  independent 
consultant  was  coramissiohea  to  study  the  efficacy  of  the 
central  computer  center's  services.  The  results  of  this  study 
/SSI^x^'^^^®"-®*^  ^°  Academic   Computer    Planning  Committee 

^fiCPCj  m  March,  1986.  From  the  reconunehdatiohs  in  the 
consultant's  report  the  Academic  Computing  Enhancement  (ACE) 
Institute  waa  formed  with  a  steering  committee  appointed  by 
the  ACPC  to  provide  direction  and  oversight. 

Several  projects  are  being  coordihatedL  linder  its  ^sponsorship 
including:  The  Computatibn  Chemistry  project  at  Fullertbn  I 
computer  conferencing  project  at  Sacramento,  a^  supercbinputihg 
trailing  jrogect  sponsored  by  San  biego  and  SacraraenLtb,  and 
the  _InterUniv©rsi.ty  Consortium  on  Educational  Cbmputlhg  (iCEC) 
pro3e<^,  of  _  whicli  Northridge  is  a^  member  and  which  emanates 
f rom^  Carnegie-Mei ion  University.  Each  of  these  projects  is 
based^at  one  (or  more)  of  CSU  campuses,  and  the  ACE  Institute 
will  help  to  sponsor  participation  from  the  other  campuses  in 
each  of  these  projects. 


The  Institute  steering  committee  gets  reports  of  activities 
occurring _  at  _ other  campuses  and  provides  information  about 
30int^activities.  For  example,  the  CAD/CAM  pjrbjeet  at  SLO  is 
open  to  other^^campuses  and  approximately  sii  bther  campuses 
are^now^participating;  San  Diego  State  Hhiversity  is  a  member 
of  ihe  Consortium  which  supports  the  San  Diego  Supercomputer 
Center  and  access  to  the  Cray  X^MP/48  is  available  to  other 
campuses  through  the  CSU  Network;  Fullerton  has  mbleeular 
modeling  software  with  access  available  to  other  campuses;  and 
so  on . 


IV.     FTJTURE  DIRECTIONS 


Computer  service  to  the  university  community  in  the  future 
will  be  influencea  by  advances  in  the  technology.  The  five 
areas  of  technology  most  likely  to  liave  an  impact  are  advances 
m  _  telecommuniciitions,  supercomputers^  hijh  performance 
workstations*  artificial  intelligence  and  intelligent  tutoring 
systems.  These  are  likely  to  influence  the  esu  in  the 
continuation  and  development  of   current   projects  as 

well  as  the  commencement  of  new  ones. 
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Development  node  activities  under  the  ACE  Institute  are 
already  having  an  impact  on  plans  tot-  the  future^  The 
advanc^_  workstation  pro  which  resulted  fxbm^Jiiembers&ip  in 
the  ICEC  has  already  been  expanded  to  jt  second  campus  for 
further  explorations^  development ,  and  application.  it  has 
also  influenced  the  spec  if  ica^^^^  for  advanced  graphics 
workstations  in  the  current  budget  formulas  sent  to  the  state 
for  funding. 


The  computational  chemistry  project  gives  students  and  faculty 
in  chemistry  access  to  sophisticated  tools  for  mbiecuiar 
design  and  study>  remotely,  and  can  be  made  available  on  local 
computers . 


As  the  need  for  supercomputer  access  increases,  most 
universities  ^will  probably  find_  the  need  tol  decrease  its 
remoteness.  A  system  the  size  of  the  CSU  will  likely  find  a 
place  in  its  network  to  house  such  a  computer. 


Library  catalogs  ahd„ services  will  likely  find  their  place 
within  the  cioihputex  network*   _  i^^^  access  to  library 

catalogs  already  exists  on  some  campuses. 


The  increased  complexity  of  available  r^isdtirces  within 
computer  networks  will  tend  to  swamp  th^s  skills  bf  user 
services  staff  at  the  central  hbde^  This,  Jibwever >  will  tend 
to  be  mitigated  by  advances  in  techhblbgy  in  two  area  First 
of:  these  is  the increased  functionality  of  the 
teleebmmuriicatibns^  ne^  will  allow  the  distribution 

bf   iBxpert   assistance   throughout  of    the  network. 

Electronic  mail,  conferencing  and  bulletin  board  features 
already  a&sist  remote  users.  Users  will  become  unaware  of 
which  remote  (or  local)  site  is  providing  them  service.  While 
the  technology  appears  to  be  sbuhd^  the  gbverhihg  structure  bf 
such  a  service  functibh  may,  indeed,  be  extremely  complex. 

A    secbhd     teelmblbgy  will     assist     in    serving  users 

ihvblves\  the  application  of  artificial  intelligence  to  some 
areas  of_  service.  Intelligent  tutorials  will  provide  online 
assistance   to   the   users   of   the   various    resources  available. 

User       modelling       shbuld       ptbvide       individualized  user 

envifonments .      Intelligent    system    ihterlaees    may  eventually 
provide  the  user  with  a  system  whbse  individual  cqmputexs^ 
software  are  transparant  tb    the  user.     The   delivery  of  user 
services    ia   a    mult icampus    network   will    surely  undergo  some 
exciting      changes      in      the      not      toe      distant  future. 
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^  ARIES 
AyTQMATED  MATCHING  0F  PEOPLE, 
RESOURCES  AND  OPPORTUNITIES 


presented  by 
Katy  Neff  -  Data  Base  Analyst,  ebmpatirig  Services 
Tom  Martinson  -  Associate  Director.  Office  of  Fiesearch 
Ball  State  University 

CAUSE  86 

ABSTRAGT 

AMBJAcaderalc  Resource  Infornw^  Is  a  campus  Tn- 

tormallo^iietwqrk  State  University  to  assist  faculty  In  lo- 

cating resources  such  as  resea^^^  grants,  educational  films  aml^dedtapes, 
perlodjcals,  and  individuals  vvlth  expertise  In  specific  areas.  ARtES  consists 
of  resource  databases  which  are  available  for  bn-llhe  search,  plus  a  match- 
ing facility  that  generates  persbhai  hbtices  informing  each  iridt\^duai  of  the 
grants,  films  and  peribdicais  which  relate  to  the  person's  specific  Interests: 
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BaU  Stale  USSersli^^^^^^  icicatad  In  Muhcie.  Ihdla^^  a  cbmmUrtliy=Rnpwji  among  sodolo- 
glsis  as  ''MIddleiown*'  fcom  a  siud^  1929  by  Robert  and  Helen 

Lynd.  Ball  State,  like  Mlddietown,  can  be  XJtecacterlzed  aa  terms  of 

stee  and  resources,  with  an  FTE  enrollmeni  of  aboul  17,050-StadeQts  and  3,000  em- 
ployees of  whom  1.100  are  faculty.  In  an  Insiliutjon  of  this^Jze  thaiaculty^j^ 
not  all  know  each  dtheh  and  many  are  at  best  vaguely  aware  of  resources  and  opportu- 
nities available  on  campus.  The  ARIES  system  utilizes  the  University's  centraJ  compui- 
lrig__sysiera  and  cdrrim  network  to  bring  these  people,  resources  and 

opportunities  together 

Speclflcal!y,-ABjES  consists  of  four  databases  —  1)  faculty  and  staff  profiles.  2)  grant 
opportunities,  3)  films  and  va^  4)  the  library's  periodicals.  These  databases 

are  available  for  bn-llrie  search  frorri  any  of  the  1.200+  devices  connected  to  the  VAX 
network.  In  addition  to  dlalup  access  from  bff-carrijDus  locatrohs. 


The  ARIES  warch  Is  menu-drfven  and  extremely  simple  lb  Use.  The  first  screen  of  the 
search  Is  a  menu  of  databases.  When  a  data^^  computer  displays  a 

list  of  search  options  for  that  databasSr  such  as  keyword^iexi  stclrig.  etc.  When  a 
search  dptldn  Is  selected,  ihe  computer  explains  the  expected  Jnpat- to  Initiate  the 
search,  sUch  as  a  keyword.  The  search  returns  a  Nst  of  'hlts''.  from  wWch  the  user  can 
select  a  line  number  to  display  more  rnformatlon  about  the  person  or  Item. 

The  ARIES  system  Ihcludes  on-line  help  Information  explaining  the  conte^^ 

bases,  search  bjDtlbhs.^  recent=changes,  sources  of  the  Information  and  "commercial 

messages"  from  the  Office  of  Research  and  the  library. 

The  search  program  main*  iln^^  counts  and  a  search  Jog  to  provide  feedback  to 
the  Office^  Research^  Educairohal  Resburces,  Library  Peirodlcals  and  Computing 
Services,  the  search  log  Includes  a  recbrd  of  every  search  (Useris  name  and  depart- 
ment and  the  search  parameter  such_as_k^  string).  This  log  provides  the 
Office  of  Research  and  the  library  with  Information  about  the  types  of  materials  people 
are  lodklhg  for,  and  the  overall  utiUzation  of  the  system. 


Automated  match  programs  are  run  perlodlMUy  by  the  office  the  data- 

bases. The  match  process  relates  keywords  deslgnajing  the  [riteresis^  bf  the  fa^^^^ 
keywords  Indlcatlhg  the  subject  matter  of  the  resources,  this  process  generates  per- 
sbnaHzed  nbilcea  to  Irifbrm  each  individual  bf  research  granjs^  films  or  periodicals  re[- 
evant  to  his/her  specific  is  a  Hnk  with  the  VAX 

electronic  mail  system;  Individuals  whbjrequehtly  uso  EMAIL  can  elect  ro  recejve  their 
notices  electronically;  At  this  pb[nt  in  tjme^  the  majbrlty  bf  the  notices  are  prjntedi^how- 
ever  as  more  terminals  are  Installed  In  faculty  bfflces  we  exjjeci  lb  see  ah  increase  In 
the  EMAIL  mode  of  distribution. 

the  ARIES  system  has  been  evolving  la  a  pjecerSe^  fashibh,  and  hew  features  can 
often  be  attributed  t&  serendipity  as  much  as  planning.  The  Jdea  for  ib^^^ 
tibri  came  about  during  the  sub-zero  January  days  when  the  authors  imgan-Jb  utlli 
the  EMAIL  facility  as  ah  alternative  to  ihe  cress-campus  trek  for  project  meetings.  It 
occurred  td  us  that  ah_EMAIL  Interface  would  be  an  eff relent  means  of  distributing  data- 
base Information  to  the  faculty.  £MAit  distribution  saves  printing  and  envelope-stuffing 
time;  consequently  the  faculty  recerve  their  notices  about  twb  or  three  days  earlier 
through  EMAIL,  with  considerably  less  secretarial  effort. 


ON-LINE  SEARCH 


TNE  AUTQMAI  ED  MATCH 
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The  fblir  databases  Jh  lte  AniES-syste  here  In  the  order  In  which  they 

were  developed.  TJie-h^^  of  the  sj^tem  Is  the  faculty  and  staff  database,  which  wa^ 
the  first  to  be  Implemented  during  the  1984-85  academic  year. 


FACULTY  PROFILES 

Tfie  Jdea  for  the  facuity^d  first  suggested  by  the  Office  of  flesearch.  this 

office  Tecelves  Information  about  gram  bppbrturiltles  Jrdm 

Programs  In  Washington,  then  forwards  this  Informadlofiio  theJndMduate^  to 
be  Imerested  In  particular  grants.  This  hbtifleaUoriJ^^  haphazard  man- 

ner, by  searching  the  mental  databases  of  the  staff  who  had  become  familiar  with  the 
faculty's  research  Interesis  lrrihe  course  of  t^^^  with  grant  proposals.  There  were 
twb  difficulties  with  this  p^^^  1)  Information  was  not  reaching  all  of  the  faculty, 

espeetelljLlhose  recently  hired,  and  2)  staff  turnover  resulted  In  the  Ibss  of  the  kribwl- 
edge  of  faculty  Interests. 

The  Office  of  Research  began  explprlng  alternative  methods  for  Jdent 
Interests  ^f  the  faculty.  At  the  same  time,  the  Center  lor  Entrej^eiieurl^  and 
Applied  Researchj  senrth|^^      a  lla!soh  between  the  business  cofTimunlty  and  the 
Unjversltyi  expressed  a  heed  for  a  database  of 

interested  Ih  consulting  oppbrtorimes  The-qf^^  CERAR  and  University 

Cdmputlrig  Services  cbmblhed  efforts  to  Implement  the  faculty  and  staff  database, 

in  the  analysis  of  tWs  sJluatlQ^^  dor  flrst4hbught  was  to  make  use  of  the  computerized 
human  resborcias  system x^^  Curiously,  "human  resbUrces"  systems 

are  hbi  hecesMrlly  designed  for  storing  and  retrieving  tnfbrmatlbh  about  human  re^ 
sources  (J.e^  knowledge  snd  expertise);  these  systems  tend  tb  deal  exclusively  wUh  |^^ 
roll^nd  employment  status  Informatlbn^  Since  there  was  veigr  UiHe  helpful  tofbrmatlon  in 
those  files,  we  proceeded  tb  build  a  new  database.  ^ucJecIs^^^^  VAX  rather 

than  the  IBM  was  based  prlrnarJIy  bri  JMse^  bL  access  b  Office  of  Research, 
CERAR  and  the  faculty.  The  new  databaso-w^^  "Eureka",  and  Is  still  known 

by  that  name.  ("ARIES",  a  name  Invented  later,  refers  to  the  entire  collectldn  of 
databases). 

Infdrmatlbri  in  j^he  fa^^^  comes  from  a  questionnaire  distributed  by 

the  OffJbe_bf  flesearch.  Jn  Its  current  form,  the  questionnaire  cbhslsts  of  three  parts; 
The  flat  part  contains  a  few  general  questions,  such  as  name,  rank  or  title,  department 
and  college  affiiiatlon,  foreign  language  prbflclehcy,  and  licenses  or  certificates,  t: 
second  part  ?5Sks  for  keywords  Idehtl^ing  the  persbrr's  professlbnel  Interests  and  expor 
tise,  and  cbUhtrles  bf  Ihterriatlbhal  experience^  The  third  part  Is  a  free-for.n  "thumbnail 
sketch"  descrlblhg  the  individual's  research  activities,  consulting  experiences,  grahti^, 
pubilcatlbhs,  etc. 

The  thesaurus  of  kej^  wasj)btalned  frbm  the  University  of 

Texas  at  DiHas.  U^  vyas  funded  by  an  NSF  grant;  the  thesaurus  Is  hbttt  Jh 

the  public  domain  and  is  used  extensively  throughout  the  federal  establlshmeht  to  Iden- 
tify programs. 

The  thesaurus  consists  of  about  1,500  keywords  ^rrshge  level  hierarchy 

(malh  category,  topic  arid  subtbpic).  Each^^eyword  is  assigned  a  seven-digit  number; 
the  firsrtwb  digits  iridlcste  this  itm^  two  represent  the  topic  and  the 

last  three  digits  IfidlM^  arrangement  Is  especially  suitable 

for  a  meri^u-driverr  sea^^^    and  the  numbering  scheme  provides  a  means  of  representing 
a  keyword  with  only  seven  characters,  which  saves  considerable  disk  space. 
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The  faculty  and  staff  database  has  several  on-line  search  options  —  name,  departmant, 
keyword,  text  string,  language,  and  country  of  Ihternatldnal  experience. 

When  a  search  bptldh  Is  selected  on  the  menu,^  tlie_  computer  asks  for  the  search  key 
(name,  department,  etc),  then  returhSr  a  list  of  "hits".  The  user  can  then  select  a  line 
nurnber  from  the  list  to  display  the  database  rnformatldh.  Most  of  the  search  options 
cetdrn  fiL  "Jilt"  list  alrnost  l^^^  except  for  the  text  string  search  which  takes 

a  minute  or  longer  id  scan  the  entire  database  (depending  on  the  system  load). 

ParttelpaUon  bh  the  part  of  t^^  entirely  voluntary  but  strongly  encouraged  by 

the  admln[^^        DurJrig  the  Jlrii  year,  approximately  2SQ  faculty  returned  quest  Ion - 
naires,  and  around  350  the  second  year  This  year  we  have  r^vlMd  arid^ImpJlfle^^ 
questionnaire  and  hope  for  wider  participation.  With  the  addition  of  the  fllms_ and  perio- 
dicals databases,  we  hope  to  attract  those  faculty  whose  Interests  are  primarily  in 
teaching,  as  well  as  those  active  in  research  and  consulting. 

GRANTS 

During  the  secbad  year  of  the  project  (1985),  the  Office  of  Research  devejoped  a  data- 
base of  jjranibppbrtUfiites.  This  database  cbntaihs  grant  informatidn  obtained  from  the 
Sfflca  oL Federal  Prbgrams  Jri  Washlrigtbn  D.C.;  it  Includes  the  agency  riarne,  deadlinei 
a  brief  descrJptibn  oL  the  gremi  and  ihe  cbntaet  name  and  ^  a^  of 
Research  adds  keywords  to  each  entry.^  This  text  iSL  currently  preparad^n  a  rnJcr- 
Dcomputer  and  uploaded  to  the  VAX,  then  nr;erged  into  the  gr^ts  dajabase  This -pro- 
cess Is  done  monthly.  To  expedite  this  procedure,  the  Office  of  Researcl*  ;  currently 
experjmenMng  with  direct  ^d  of  the  information  from  Washington  through 

PACNET  (Stanford  Uriiversity). 

Dh-llne  search  bptidhs  for  the  grants  database  include  month,  keyword  and  text  string. 
The  autbmated  match  between  faculty  and  grants  is  run  mdnthly. 

EXPANSION  OF  THE  SYSTEM 

with  Me  successful  Implemehtatidrj  df  these  twd  databases  and  the  automated  match 
between  faculty  and  grants,  li^earne  apparent  that  this  technique  fdr  informatldh  dis- 
peraalcbald  be  n^^^^  ta  Maderrilc  res^^        bf  Interest  to  the  faculty.  At 

this  point  the  scope  of  the  project  was  expanded,  and  the  name  "ARIES"  adbpted  fbr 
a  growing  collection  of  integrated  databases. 

FILMS  AND  VIDEOTAPES 

The  films  djtabasc  was  created  Initlaliy  on  an  Apple  (us[ng  PFS:Fi^^^^^ 
Educatidnal  ResdUrces  center  In  LILvrary^  Services.  By  the  time  the  decision  was  made 
tb  ihcbrporate  this  informatidn  intd  ARIES,  the  films  database  had  grown  to  5,000  re- 
cords bh  25  fibppy  disks.  The  Upldad  to  the  VAX  required  four  steps  to  converi  each 
disk  tb  ASCII  (tislng  a  bridge  pro  to  a  fdrrnat  that  cdUld  be  uploaded.  After 

the  transfer  tfe  data  then-had  tb^be-Jbaded  Jhtb  tfte  VAX  database  with  a  special  con- 
version program,  and  edited  (a  time-consuming  effort!). 

Another  obstacie  to  overcome  was  the  classif  lcatjon  by  kej^ord,  which  is  hMM 
match  films  with  faculty ._  The  Educational  Flesources  department  dasslfies  fllms^by 
'^educatibnal  film  jpcatdr''  suyect  headings.  A  translation  table  was  set  up  to  map 
these  subiebt  headings  to  ARIES  keywords,  sd  that  films  can J5e  located  by  either  clas- 
siflcatibn  scheme  and  matched  with  faculty  interests  bh  the  ARIES  keywords. 
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The  films  database  can  ^  searched  oa-ilne  by  titie,  subject  (educational  fllfti  Ibcaibt), 
keyword  (ftHlES-kejw^^^  Informatidn  dh  each  film  includes  title! 

iertoth  Iri  xniriuies,  for^^  year  made,  vendor  and  up  ib  10  jlnes  of  anno- 

tation [a  addltton  to  subject  and  keyword  classifications.  Lists  of  rental  films,  previews 
and  recent  acquisitions  are  also  available  bn-iihe. 

PERIODICALS 

The  perlpdicals  database,  has  a  sIm  hjstbry:  It  began  life  as  a  dBase  file  bri  a  PG. 
Follbwihg  a  setles  xtf  hard  disk  Jallures,  the  database  was  moved  tb  fibppies  (46  Jn  all). 
and  then  transported  to  the  VAX.  Due  to  the  ease  with  which  dBase  can  be  translated 
tb  ASeh.  this  conversion  went  very  smooitily  aiid  was  completed  within  a  few  days. 

At  this  time  the  periddicals  database  is  used  tb  priru  Jiardcopy  ilsU^^^  are  bound 

and  distributed  to  various  academic  departra  is  currently  undergoirig 

revisions  to  add  addiiibhal  infbrrnailbn  (dep^  code  and  keywords).  When 

the^-  '  are  cbmpleie,  the  petlbdicals  database  will  be  searchable  bh-iihe  by 

t  -  .rd  department  fund  code: 

'  oo-ihe  s^^^^  the  faculty,  another  significant  use  bf  this  Irifbrma- 
^'^^L  listlnQS  of  these  resources  for  acadomic  departments  In  support  of 
'^rari  reviews  for  accreditation. 

SUMMARY 

The  ARIES  systern  Is  an  example  of  the  trend  addressed  by  the  theme  of  this  confer 
ericei  ''cohverginr/ techfiokigjes":  By  combining  database  retrievai  automated  keywbrc 
matchina  and  ejtt^^  utilizes  the  ymversity's  mainframe  cbmputlhg  fa- 

cilities andcbmniuhlcatlons  network  to  assist  faculty  in  locating  research  grariL  bppbrtu- 
ritUes^Jllrtts  and  videos  for  classroom  use.  the  library's  periodicals,  and  biher  faculty 
with  comnion  Interests  or  expertise  in  specific  areas.  By  matching  pebple  and  re- 
sources on  common  keywords,  AFJIES  turns  the  "impersbnar'  cbmputer  Into  a  very  per- 
sonal Information  retrieval  system. 
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vIndor  particiMtioN 

Twehty-twd  VMidbre  BdtBLCompn  and  services  participated  Jh^tlie 

CAHSE  National  eonference.  as  listed  on  the  nact  page.  The  vendor  presentations, 
sponsorehlps  of  conference  activities,  company  hospitality,  and  suite  cadiiblts  offered 
by  these  companies  contributed  a  great  deal  to  the  success  of  the  conference  and  Its 
value  to  conferees. 


Seen  Pomr 


Ckmeijimiat 
J^hwltow  Atteeiatet 
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PARTICIf  AtlNG  VENDORS 

TneJoUowmg  companies  participated  in  and  contributed  to  the  success  of  CAUSE86: 

American  Management  S:^tems,  Inc.  (AMSj 

Apple  edmputer,  Inc. 

Arthur  D.  Little,  Inc. 

AX?^  Conversant  Systems 

BusLness  Informatlbh  technolo©r,  inc.  (Bm 

Business  ^tems  Rwources,  Inc,  (BSR) 

Cincom  S3r5tenis,  Inc. 

Cbmpr^sibn  tabs.  Inc.  (CLI) 

Control  Data  Cbrpbratlon  (CDC) 
Coopers  &  Lybrarid 
Cr^  Research,  Inc. 
CulUhet  Software,  Inc. 
Datatel  Minicomputer  Cmpany 
Digital  Equipment  Coiporation 
Einst&  Whlnnqr 
IBM  Corporation 
Informatlbh  Associates  (lA) 
Integral  Systems,  Inc.  (ISf; 
Peat  Marwlck 
Prime  Computer,  Inc* 
Racal-Vadlc 

^tems  S  Computer  technolQ©r  Cdipdfatibh  (SCT1 
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American  Management  Systems^  Inc. 


Taking  Advantage  of  Today's  Cdiii^^ 
Communications  Technology  without  Losing  Your  Shirt 

Absfraet  of  presentation  for  CAUSE86 

Winder  G.  Keating 
YicePresidem 
American  Management  Systems,  Ihc, 

Colleges  Md  imiversitiesJ^  lex  world  as  they  attempt  to 

putin  place  the  edmpuGn  communications  they  need  to  support  academic 
and  afimnistt-atore  co^  operations.  Whether  the  objective  is  to  build  a 
sophisticated  "networked  campus"  in  an  effort  to  lure  studerits  £>nd  faculty  or 
simply  to  take  advantage  of  increased  power  ahd  ldwer  costs,  the  options 
(technologies,  prcRjuctSi  venr^ors,  etc.)  are  many  arid  the  consequences  of  the 
wrong  choice  can  be  disastrc* : 

Topics  in  this  session  included: 

•  i(tehtifyinj  the  opportu^      for  using  data  processing,  office  ^utdriiation, 
and  communications  on  campus^  and  the  specific  capabilities  needed; 

•  developing  a  realistic^  afFordable  plan  for  meeting  these  needs;  mid 

•  successfully  acquirihg,  implemeritirig,  arid  rimnagirig  the  systems. 

The  preseritatimi  wasiritended  forthose  who  are  responsible  for  planning  and 
managirig  the  iriformanon  systems  of  a  campus  and  for  those  who  make 
irivestment  decisions  for  major  technology  acquisitions. 


Rcpreseritatives  of  :SWS  werealM)  avai^^  the  AMS  suite  exhibit  to  discuss 
the  firm*s  two  software  products  for  administrative  computing  in  higher 
education,  CUFS  (College  and  University  Financial  System),  a  fuUyiritegrated 
financial  management  system  which  runs  dri  IBM  mainframes  arid  the  DEC 
VAX*  and  DIS  (Develdprrierit  Iriforriiatidri  Systerri),  ari^ integrated  institutional 
advaricemerit  support  systerii  coriiposed  of  alumni  records,  gift  processing,  and 
furidraisirig  subsystems. 
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Desktop  Publishing  in  Higher 
EdueatiQn 

''f^^^i^P^'^'mM^  these  days.  Its  called  Besktop 
^Sl^ifiin^-fjL''-^^^^^^^^^^^^^  ^f^'s  new  term  generates  a  lot  of 

S  u^-      f^^^^"^^^^^^^  Wf^^^    "J^sKtop  Publishing?  How  does  it 

effect  Higher  Education?  What  Is  Apple's  role? 

Apple  Desktop  Publishing  Is  really  the  convergence  6f  three  different  technologies: 

1.  Tfie  Macintosh  personal  ebmpuler  -  a  powerful  high  resolutidh  printer 
that  treats  text  and  graphics  as  equals. 

2.  very  powerful  and  easy  tause  third  party  software  that  allows  you  to 
^  ^ntrol  the  creation,  editing  and  placement  of  text  and  graphics 

3.  The  Apple  LaserWriter  printer  -  a  low  cost  hear-typeset  au?''tv 
printer.  ^  ^ 

SSf^lr?hoS^'D'?J^!:-"^''°"P"*^  universities  can 

^»/n  y  2,  Pilblishing  more  than  most  other  markets.  In  fact  they  have  the 

potential  for  being  one  of  the  biggest  users  of  these  new  technologies. 

As^  larg&^nstltutlQns.  they  need  to  p^rform  the  same  kind  of  printihg  that  any  Igrae 
^^^^^^  ^^'"^  ^  Office  printing  needs  consists  of:  memosSrs 
flyers  and  maQageraent  Teports.  Each:  college  or  university  fias  dozens  of  adm  nSrs 

c'^*^fP^.  -°  ^^^^^  tradltJdnal  bffie©  printing  heeds,  schools  have  a  eojiipletely  different 
set  of  printing  and  publishing  needs.  Tfie  very  nature  of  higher  edilaUon  ill  S 

™nSS'i^^'^"  c' '".^^^^^^  exarns'ahd  otherSlcuments  0 

wmmu^nicate  Weas.  Servx^^^^  ,o  the  community.  Funds  are  solicited  from 

dipendl  on  p^^^  °'  ^       "  ^  ^^"^  °^  educam.  Higher  education 

The  Ideal  desktop  publishing  system  has  all  of  the  following  features  : 

1 .  Easy  to  use. 

2.  Allows  text  and  graphics  to  be  merged  on  bolh  ihe  screen  and  the 

3.  Based  oil  a  powerful  personal  computer  with  a  large  third  oartv 
software  base.  ' 

Apple's  Desktop  Publishing  system  is  particularly  well  suited  for  Higher  Edueatioh. 

Educatoi^  are  busy.  Planning  Murses.  running  a  department  and  meetirig  with  students 
and  faculty  takes  time.  Time  that  they  can  not  afford  to  spend  on  leariSng^a  corripS^^^ 


Appk^QmljHJlLtJric 

NUriani-Au  nuc  - 

c  ufxMim.  ljIilorhia^j^iil-i  •  ■  \   ^  —   -  - 
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ebmptiter  system.  Since  its  inception,  the  Kacinlbsh  was  designed  tabe^asy  to  use  and 
easy  ta  set-op.  A  ariiJbrm  user iriterf ace  oh  moslii^aclntosh  applications  allows  an 
educator  to  quickly  learn  a  wide  variety  of  new  applications. 

Text  and  graphics  are  treated  as  equals  on  both  the  Macintosh  screen  and  the  Las 
printer.  The  LaserWriter  uses  the  Postscript  page  descriptidh  language  by  Adobe 
Systems  Inc.  Postscript  allows  the  LaserWriter  to  prim  ddcurnents  coJitairiing  text  and 
detaijed  graphics.  Special  fonts  are  often  needed  in  higtier  edueatibri:  There  are  a  variety 
of  third  party  develdpers  who  prbvide  rriath^matieaU  chemistry,  Greek  and  Russian 
fonts.  A  large  seleetibn  of  type  faces  are  also  prbvided  by  Adobe  Systems,  Inc. 


One  of  the  strongest  components  of  the  A^le  Desktop  Publishing  sysjem  is  the  wide 
yaiiety  of  Ehird  party  software  products  that  are  available.  Over  1500  software 
packages  allow  a  usftr  to  create  memos,  letters^  free  form  graphics,  statistical  charts, 
graphs.  ff>?^ri3,  i mathematical  equatic;  i  and  other  materials  that  are  partie^lar  tb  higher 


rhe  Apple  Desktbp  Publishing  system  is  chahgihg-  tha  way  infcmmt^^  is  generated  and 
^sed  in  academia.  indfeiduals  cahjibw generate  t^otlr  simple  and  complex  documents  in 
ihe]r  offlce.^rant  proposals,  exams  and  reports  can  jeav^     educators  office  in  its  final 
form,  A  forni  that  a)n tains  a  higher  degree  integrity  and  professionalism  that  was  not 
previously  possible. 


.•Vpplerx)mpijter.li,t. 

Jii^JS  \ijriihi  Axniik  ^  A  fl 

rujXTnhc).(  .tttiitfi;'.!      i  ^  S[  i7 
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STRATEGle  PtANNING  FOR  INFORHATION  TEeiSietdGI  <^  IN 
HIGHER  EDUCATION 


by 

Dr.  Kemieth  W.  Rodgers 
Superyisory  Staff  Associate 
Information  Systems  Section 
Arthur  b.  Little,  Inc. 
Acorn  Park 
Cambridge  J  Massachusetts  6ti-.t 
617-864-5770 

This  prt        atlon  reviews  the  cufreStpract^"      M  prbdected  trends 
for  strategic^  plahhlhg  for  Information  technologxes  in  higher 
education.    The^Arthurfi.  tittle.  Inc.,  staff  have  adapted  Michael 
Porter  s  competitive  analysis  and  strategy  framework  for  planning 
information  technologies  in  higher  education.    We  have  deveio^ri  our 
own  approach_to  Strategic  Value  Analysis  based  upon  the  dsti  bise 
deslgn^work  by  Robert  Curtice  and  Paul  Jones.    The  goal  of  te- 
planning  is  to  assist  senior  executives  and  their  advisors  to  bet-'^r 
understand  the  impact  of  information  and  its  supporting  techn5ic5 ' 
on  the  strategic  goals  of  the  institution.    This  approach  pfoviden  '4 
framework^  for  defining  the  external  forces  and  intekal  djISics  of 
technologiis     "  ''"'^  °'  Information  and  ifomatlJn 

Wiat's  really  happening  to  our  Ihstitutibns  can  be  summarised  in  one 
word  -^change.    Change  is  bccurring  in  the  expectations  for 
contributions  for  the  institution^-  both  from  "buyeii.  of  our 
aervlces'Vand  from  suppliers.    Planning  for  in.bnnatioh  technologies 
needs_to  focus  more  oh  supporting  the  mission  of  the  institution  -! 
including  the  primary  missions  of  instruction,  research,  and  public 
^l^\l^l^^^^^rtm  missions  of  acadesic,  studentranf 
institutional  support.    The  role  and  function  of  support  services  are 
changing,  for  such  areas  as  the  librai^,  busihess  operationsISd  th^ 
medical  centex^ for  those  nstitutions  with  a  Medical  Center.  OUr 

ti^^^-r£"^       ^"^^  on  change  in  informatidh  technologies 

--  the  hardware,  software,  and  c6mmK.ic«t ions  technologies.    The  cost- 
of  computer  power  and  data  storage  are  decreasing,  and  ar^ projected 
«?on°"J?r  'r^V  In  the  next  ten  years.    ThS^  fallig  cost" 
along  with  other  brsakthroughs,  offer  institutibhs  opportliities  to 
exploit^  the  benefits  of  Information  technblbgies  for  thelTown 
strategi|  advantage.    Technology  can  help  achieve  institutional 

in.jtitution  at  a  disadvantage  cbmpetitively.    fte  work  of  Arthur  D. 
Little  focuses  in  three  broad  areas  as  discussed  below. 

STRATEGIC  VALUE  ANALYSIS 

Strategic  Value  Analysis  (SVA)  is  a  comprehensive  methbdology 
developed  by  Bob  Curtice  and  other  information  technology 
professionals  at^ArthurD.  Little,  Inc.,  that  helps  an  organization 

a^Plan  for  exploiting  the  strategic  binefits  foF 
information  technologies.    The  methodology  includes  the 
roiioving: 

O  •     *^^^*^f^^t«n<ling  of  the  InBtitutioh's  educatibnii  iiision  and 

PRir  objectives;  ^  ^ 
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•  An  analysis  of  fuiir.tibnai  activities  and  data  flows; 

•  An  identification  of  information  technology  opporttinities  for 
each  activity^ 

•  The  relationship  of  the  Yalue  of  each  opportunity  directly  to 
the  ihstituii6h*s  mission  and  objectives; 

•  A  definition  of  an  integrated  systems  and  data  architecture  to 
benefit  from  those  opporttmities|  and 

•  An  implementation  plan  that  specifies  projectSi  schedules, 
resource  requirements,  costs  and  benefits. 

SVA  benefits  are  derived  as  much  from  the  process  of  applying- the 
methoddldgy.    SVA  is  supported  by  IBBA  —  a  computerr-base^  software 
tool  developed  by  Arthur_Di  Little  that  helps  integrate  the  planning 
and  design  of  information  systems  with  the  institution's  ove rail 
objectives^    (Sobfirt  M»  Curtice,  Strategic  Value  Analvsta^^^  Hdderh 
Approach  to  Systems  and  Data  Planning ^  Englewddd  Cliffs^  New  Jersey: 
Prentice-Hall,  Inc.,  19??) 

LOGICAL  DATA  BASE  DESIGN 

CurtAce  and  Jones_faave  developed  an  approach  to  logical  database 
design  that  emphasizes  the  need  for  the  dat&bcsie  to  reflect  the 
conditions  that  exist  in  the  "real  world"  tlisr  &tc  of  interest  to  th , 
institution.    Examples  of  these  conditions  a^  ;^  the  type  of  student 
body  selected,  the  curriculum,  the  research  co ^dvctedr  and  the 
services  offered  to  the  public.    Databases  thatreflect  these 
Gonditidiis  should  have  flexibility^  clarity,  efficiency,  and  semantic 
integrity  ^Robert       £urttce  md  Paul  Jones.  Logical  D^t^i  ggge  Df^slgn, 
New  York:    Van  Nostrand  Rethold  b^^    Processing  Series,  1982) T  This 
methodology  has  been  used  in  several  organizational  settings.  The 
lEMA  design  tool  is  available  to  facilitate  its  use,    A  seminar  Is 
offered  semi-annually  on  SVA,  logical  data  base  design^  and  an 
overview  of  the  IRMA  tool. 

COMPETITIVE  PROCUREMENT  OF  INFORMATIt  rECfWOLOGlES 

The  strategic  plannlng_appToachu  b.  Little 

contributes. to  select tng^and  procuring  information  systems,  hardware, 
and  communications  systems.    This  approach  has  been  utilized  in  the 
selection  of  the  major  types  of  application  systems  of  interest  to 
CAUSE  membership,  including: 

•  Student  Records  and  Information  Systems; 

•  Financial  Information  Systems; 

•  Human  Resource  Systems;  

•  Library  Automation  and  Scientific  and  Technical  Infonnatic 
Systems; __   

•  Factltttes  H^igement  and  Auxiliary  Services  Systems; 

•  Hospital  Information  Systems; 

•  Office  automation  systems; 

•  System  softwar^^,  data  base  management  systems^  and  computing 
hardware;  and  _ 

9     Telecommunications  systems^ 


If_properlyplannedi  your  Institution  can  a  real  choice  among 

currently  available  options.    If  yru  would  like  assistance  in  the 
^  above  areas,  please  contact  me  at  the  above  address. 
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6200  East  Broad  Street 
Cpjurribus,  Ohio  4.3213 
614  860-2000 
Cornet  No  8-353  2000 


AT&r_s  Conversant  Systems  133  ifi  the  Cause  Conference  by  having  a 

Hospitality  Saite, and  Exhibit.  The  relaxed  atmospheie  of  tiis  suite  e  mbled  the 
attendees  to  not  only  enjoy  themsel^'es  and  tr^jame  very  tempting  gourmet  treats 
but  also  to  leara  more  about  the  CONVERSANT*  1  Voice  System;  Ms;  JBonnie  Smith 
and  Mr.  Peter  McParlm.  i-rom  Conversant  Systems,  circulated  among  the  attendees  tc 
answer  questions  and  give  demonstrations  of  the  system. 

The  CONVEPf  ANT  1  Voice  System  js  a  voice  respdnse/vbice  recognitifvji  system  that 
can  be  utilized  ui  many  ways  on  a^cqilege  campus  to  Increase  productivity  provide 
better  service,  reduce  costly  errors,  and  make  more  efficient  use  of  staff  resources. 

One  of  the  best  applications  for  the  product  is  the  autdmatibri  bf  enrollment  and 
registration  jjjocedures.  Conversant  Systems  is^urrently  installing  a  64  line  system 
for  college  registration^  A  student  can  call  to  register  any  time  df  the  c'-  y  dr  night  as 
long  as  she/he  has  access  to  a  Toueh-Tone  phone.  The  benefits  fdr  a  sUiderit  using  a 
voice  response  system  are  numerous  For  example,  the  student  ddes  ndt  have  td  gd  tb 
the  campus  and  stand  in  Idiig  registration  lines.  She/he  can  call  frdm  the  c  onvenience 
ot  the  home  or  dorm  rddm,  The  caller's  access  time  may  be  2  minutes  dr  less  td 
register  for  a  f ull  semester  df  cdurses. 

The  eONVERSANT  1  Vdice  System  can  run  multiple  appiicatjons  concurrently 
Therefore,  a  system  may  be  configured  td  alsb  allb>y  a  student  td  add  dr  drop  courses 
query  about  courses,  reserve  dortn  rddms,  and  pay  his  coUego  fees.  It  may  allow  h-m 
to  hear  about  student  activities  or  emergency  school  bulletins,  or  a  student  applying  to 
the  college^may  be  able  to  find  out  his  admissidh  status  or  infdrmatidn  about  the 
financial  aid  prdgrams  that  the  college  has  td  dffer. 

Becajise  a  system  cai  -lldw  access  td  varidUs  applicatidr-s  ihrbugh  ideStifi6ation 
numbers,:a  staff  member  nught  have  access  to  certain  applicajions  to  which  studenio 
may  be  denied  access.   Examples  of  applicatidns  that  a  staff  member  might  access 
are:   entering  grades  for  his  students,  posting  staff  dr  departmental  announcements 
rejjorting  time  for  payroll  purpdses  dr  possibly  managing  and  cohtrdlling  inventory.  ' 

The  CONVERSANT  1  Voice  System  can  provide  security  through  the  use  of  ? 
student  dr  faculty  identification  number  as  well  as  a  personal  identificatidh  number. 
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A -variety  tdephone  Jieiwork  interf^^  IDjrovides  great  flexibility  in  meeting  the 
individual  teiecommanication  needs  of  each  institution: 

The  system  can  be  configured  to  handle  From  4  to  32  simultaneous  calls.  The  basic 
system  offers  Touch- Tone  input  and  vbiie  output.  Features  such  as  attendant 
transfer,  voice  recbgriitibri,  as  well  as  the  ability  tb  put  timely  messajges  bri  the  system 
or  aiibw  a  caller  tb  leave  a  voice  message  during  a  trahsactibh  are  available  as  options. 

For  further  ihforinatibn  about  the  CONVERSANT  1  Vbice  System  and  how  it  may 
benefit  your  college^  or  to  hear  a  demonstration  of  the  system,  ydii  may  call 
Ms.  Smith  at  1-800-341-2272. 
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COMPANY  PROFILE 

Busin^f  tefonSatton  T ecSnbloss  prowtes  consultihs  sc^wc^  for  companies  seeking 
^ihanced  use  of  computer  tech«>k^.  Tfefirm  suppli^  a  full  range  of  cor^^S 
for  bus,n«s^*j^cm  ap^jcat^^  nanufacJuHna^industnaJ.  educational 

banking,  medical,  govOTimentd  and  institutional  clients.  Tfie  fSm  specializes  in: 

□  Hujnan  R«6urce  Sy.temi  ^  PavSolI.fersonnel.  Pbiition  Control  and 
Budgeting,  Applicant  Tracking,  Gompensation  Planning.  SkiUs  Invehtbry,  dob 
Progresswn  Analysis.  Affirmative  Action  Planning  and  Reporting,  Benefits 
rianning  and  Projections. 

O  Financiil  ^*tejn»  -  Accounts  Payable, Accourits  Receivable.  General 
Udger,  Product  and  Job  Costing,  Financial  Pianniiig  and  Budgeting. 

^^J^^^^^^^'  ti^  ^  PrPvides  sen/iccs  to  rational  clients  iricludihg 
Eojtune  50e_comp»«es  and^rge  hon- commercial  clients.  The  company  was  founded  By  a 
qudified  professionals  defeated  to  improving  the  effectS^ss  of6^s^^^^^^^ 
T^^i^^^^^^'^  ^^'P^^^^nVi  of  the  firm's  consultants  is 
d^n^nstrated  by  the  saturfact.oivof  the  clients  th^  serve.  Their  experience  in  commercial 
purchased^ackages  .ncludes  ^^^^  of  installations-  also,  as  desighefs  of  packaged 
software  they  are  ^cal^qualified  in  Ite  «v^uatioa  and  selection  of  packages  best 
requirement     '  understand  the  functional  areas  as  well  ai^e  technical 

^i^  f^^      T^^*  pac^ps^iut  instead  s^aalizes  in  the  installation  of  pacJ<ages 
purchased  by  clients.  Gei^rally,  d«nts  utilize       consultants  in  the  following  areas: 

•  Requirements  DefihiUon  and  Market  SurvQrs 

•  ^Lection  ard  Eyaliiatioii  of  Vendor  PKkases 

•  Unplcmentation  Proicct  Plannins  (^in^  bmque  proven  approaches) 

•  Package  Adaptation  and  Analysis  (inclading  specifications  and 
prcjiraittitfins) 

•  Training  Prosram  Development  and  ImpletnentatiOh  (at  all  levels) 

•  Documentation  and  Procedure  Development 

•  Specialized  Technical  Support 

•  Project  Management  Skills 

The  firm  will  provide  supFKirt  to  clients  accordng  to  a  r>egbtiated  service  plan  based  on 
the  specific  fequiremerits  of  the  client. 

The  firm  can  be  conta:ted  at  cither  of  two  locations: 

Mr.  JdhnB^  Maitlahd  Mr.  Paul  J.  Piper 

Sfenidr  Vice  President  President 

(415)  671  -0595  (302)  656-3606 

P.O.  Box  83  P.O.  Box  4569 

Concord.  California  94522  Wilmington.  Delaware  1 9807 
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BUSINESS  SYSTEMS  RESOURCES,  INC. 


BSR's  suite  exhibit  at  CAUSE86  featured  AdvMce^  tlie  most  ebmp^^ 
system  available  today  for  iristim^^  is  designed  to 

support  the  heeds  M_  the  largest  ai^  most  demanding  deve 
brganizaiidns.  Qh-lihe  Satures  mclude  maintenance  a^  of  extensive 

biographical  dam  and  re^  pledges  and  gifts,  full  giving 

histoijr^  and  su^ort  of  maj  tracking  and  campaign  management 

functions.  Interfaces  with  accounting  systems  and  word  processing  are 
supported.  Exceptionally  easy  to  use^  Advance  features  a 
selecting  functions,  a  poweiful  ri^e  lookup  futLCtibn^  fo^ 
cdrpbratidns,  and  iKiwerful  query  facilities  for  ad  hoc  reporting^  Advance 
versions  are  available  for  both  BM  maiitffame  and  Digital  VAX  computers. 
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Cintom  Systems,  Inc, 

Doug  White,  Data  Base  Industry  Consultant  for  Cincom  Systems.  Inc 
discussed  the  changing  architetures  of  data  base  managemeht  systems  fii  i 
vendor  presehtatic  .i  eiitiaed  "The  Changing  Architectuies  of  DBMS."  His  focus 
was  on  the  ernergenee  of  a  relational  three-schema  axhiteetme  and  its 
importance  to  the  data  processing  industry. 

This  presentation  was  closely  related  to  the  Cincom  suite  exhibit  featuring  the 
tmns  data  base/data  communications  and  applications  software.  Cincom 
develops      maiicets  an  integrated  architecture  of  software  for  IBM,  DEC 
NCR,  and  Wang  computers  (among  others),  which  includes  relational  data' 
management,  apphcauon  development  tools,  business  control  applications 
decision  support  systems,  and  network  management 
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Compression  Labs,  Inc. 


In  a  vendor  presentation  at  CAySE 

Manager  of  Market  Bevelbprhent  for  ebmpressibn  tafe,  Inc. ,  examined  higher 
educati;on  SLCcess  storiesjn^ideoconferencing  and  jnd[eatedhovv  this  teehnoiogy  can 
have  an  impact  on  the  bottom  line.  He  putlined  what  videoconferencing  is,  where  it's 
going,  who  uses  it  and  why,  and  technical  cbnsideratibhs  in  the  implementation 
process. 


ebmpression  tabs.  Inc.  (Gbl)  manufactures  videoconferencing  equipment  that  makes 
interactive  video  communication  a  practical,  eost-effeeti\^^^  too[.  Sbma 

of  their  desktop  videoconfer^ncingjquipment  was  on  display  in  their  conference  suite, 
and  a  shbrt  tape  on  Gbl's  REMBRANDT®  video  system  was  available  for 
conferees. 
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Eden:  The  Total  Solution 


Co^htrbi  Da^  off^  ^^^^  tj^eir  adrain.nrat.^e  data  processing  heeds  through  ,ts  EdeiS 

system  of  administrative  applications  The  Eden  System  is  composed  of:  tnrougn  ,is  taen 


•  The  Student  Records  System, 

•  The  Cdlle§e  and  University  Financial  System; 
«    The  Human  Resource  Systern 


Eden  offers  a  uniqae  solution  to  your  college's  or  university's  heeds  that  cannot  be  provided  by  any  other  hardware 
^^'V^'"^"^  ^  ''"^'^  supporting  a  comprehensive  package  of  tools  to  meet  your  campus' 

tn«  r  J    ^^r  sophisticated,  proven,  and  integrated  software  backed  by  powerful  computers  and  a 

knowledgeable  and  responsive  Support  staff  Through  thes^  offerings.  Control  Data  ensures  that  your  campus' 
administrative  needs  will  be  addressed  more  efficiently  and  effectively  than  has  been  possible  before. 

Designed  by  Adrninistrators.  for  Effective  Adrninistratibn 

Idm^^^t"  J-"^^'^^  of  applications  designed  to  meet  the  div^sity  and  range  of 

r^^^^^  '^^^T'^'J''"  ^o"«9e  and  university  campuses.  Eden  was  designed  '.y  experienced  professionals- 
professionals  who  have  faced  many  of  the  challenges  you  and  your  staff  deal  with  on  ^  daily  basis. 

Independent,  Yet  Integrated 

i^^^^^"'^^^^'"^^^'^^'"'''  °^'*f<^«'^^d.as  an  ted  partnership.  The  three  systems  have 

con^^r  J/fh  to  maximize  the  availability  and  acce.  your  institutions'  data  and  to  do  so  m 

concer  with  your  unique  .nstuutibnal  policies   The  Eden  Syste^-s  v  .  uniy  talk  to  one  another,  but  they  listen  as 

Flexible 

buf  Jn  2f^"H^".f  f  ^''^^''r  ^  ''^  ^"'"'^  "^^^'^  "^^^t  your  campus  current  r^eedS, 

b-Jt  can  also  adapt  to  the  changing  policies  and  procedures  bl  tbmbrrow 

Performance  Driven  Hardvvare  and  Software 

blJ^f^ Cvliyi^T  ^T"^''  ^''""^  °'       "''"^  base  management  software  available 

on  tfie  CYBER  family  of  computers. 

Single  Vendor  Sblutibn 

Perhaps  most  importantly,  the  Eden  Systems  are  a  Corttrol  Data  product.  Your  campus'  hardware  software  and 

.^S'i't  irr'^if  ^°"^o'id^ted  delivery  program  ensures  that  your 

institution  will  achieve  the  highest  degree  of  reliability  with  minimal  intervention  from  cam?as  staff. 

^omrbl  Data  also  offers  to^i^^^^  computer  based  educ^tiSn,  Plato,  office  autbmatibn 

Otticeware,  and  a  superior  data  base  management  system,  IM/DM,  For  rnoreinformation  about  the  Eden  Systems  - 
Data  slSice°  ^'^"^  education  products  -  contact  your  nearest  Control 

Eden:  Cdmprehenshe  Administrative  Software  to  Support  the  Campus  Management  Team 

o  55§ 
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&  Lybfand 


Abstract  qjf^a  presentation  for  CAUSE86  by 


--     Glenn  Rdsehbcrg 
Manager,  Goopers  &  Lybrand 


The  strategic  planning  process  helps  a  college  to  assess  the  role  technology 
plays  in  canning  out  its  mission  and  to  determine  the  level  of  invesmient  which 
is  compatible  with  its  traditions  and  valties;  Some  institutions  are  more 
aggressive  than  others  in  the  use  of  techhologv  in  their  cum^  and 
administration;  dthers  are  more  evblutibhary  in  their  approach.  In  all  cases,  the 
difectidn  taken  should  be  comfortable  given  the  strategic  mission  of  the 
ihstitutioh. 

ETOpers  &  Lybrand's  higher  education  syslems^cdn&uUahts  have  assisted 
numerous  colleges  across_  the  couhtfy  to  plan  for  teehnblbgy,  an^ 
identifi?'^  vhe  ste-    which  are  necessai^r  to Jmp^         arrpn-going  planning 
process  Hiis  session  reviewed  the  for  strategic  systems 

planning  and  explored  how  that  methodology  has  been  tailored  to  meet  the 
expectations  of  eoHeges  and  universities  of  many  sizes. 
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Supere^mputers  in  me  University  Environment 


Summary  of  a  presentdtibn  given  at  CAUSE86  By 

W.  Derek  Rdbb 
:  Director 
University  Marketing 


Supercomputers  are  playihg  d  sighificcrvt  new  role  in  academic 
research  on  university  campuses  across  the  world. 

This  presehtdtion  described  the  mdny  possibilities  for  using  GRAY 
computers  in^existing  academic  computer  environments,  with 
pqrttcular  attehtibr.  to  networks,  operation  systems  and 
applications  software.  y  ^  a.  unu 
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CULLINET  SOFTWARE, 

INC. 


GAUSE86  conferees  Wisre  invited  to  Culliriefs  suite  to  iearn  how 
Cullinet  software  can  help  in  the  development  and  maiiitenance  of 

responsive  information  systems. 

Cullihet's  data  mariagemeht,  applications,  and  information  center 
software  has  been  chosen  by  maiiy  leading  higher  education 
institutions  and  software  service  vendors  as  the  technology  of  choice 
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Financial  Aid 


Alumni  Devriopmenl 


Accounts  Rrcrivsble 
Cash  Receipts 


Personnel  . 
Payroll 


Porrhnsing  _  ! 
Accounts  Piyable 


Geheial  Ledger 


CoHpKe  and  University  Infomiation  System 


:  COLLEAGUE,*  is  a  comprehensive  rainicouiputer 
has&i  system  for  managing  the  information  processing  in 
aU^dxninistrative  arep  of educational  institution,  it 
wasdevdoped  by  Data^  Mihicbmputer  Company  JDMC), 
ah  experienced  software  design  firm,  to  meet  the  heeds  of 
higher  education.  CDttEAGUE^perates  on  Prime  com- 
puter hardware  which  is  flso  capable  of  providing  a 
broad  range  of  computer  Jangaages  for  use  by  ^SDllegt^ 
university  academic  staff ,  The  system  can  be  upgraded  as 
your  n^s  grow.  COLLEAGUE,  the  software  element  of 
the  system^is  deisigned  for  flexibility  to  m«et  the  uhiqo' 
requirements  of  any  campus.  It  is  enhanced  bh  a  regular 
basis  byBMC  to  ^^erve  tfiegrowing  needs  cf  administrative 
offices.  The  system  is  comprised  of  a  variety  of  modules 
including: 

Accounts  Payable 

The  Accounts  Payable  module  of  COLLEAGUE  controls 
the  dUsbui^sernent  of  funds  from  purchase  orders,  other 
invoices  aml^epunts  rec^;^^  !^^  refunds.  Checks  are 
prihtwl  autonmtiraUy  to  mb^e  bank  accounts. 

Information  previousjy  enteredx^  a  pui  chase  order  does 
not  have  to  be  re-entered.  -  eceivabjeaocoiuits^e  automa- 
tically charged  if  appropriate.  Checfe  jevars^is^  siniple 
pneHstep  process  with  reversihg  geiie:al  ledger  ^tries 
posted  iiutdmatically.  Check  recohciiiation  requires  Htfle 
effort  and  is  designed  to  expedite  the  prdc^  of  conf irmihg 
bank  statements. 

Accounts  Receivable 

The  Accbuhts  Keceivable  module  of  COLLEAGUE 
^pks  studi^t  receivables  as  wdl  as  my  rabsidia^  ledgers 
which  balance  back  to  giuaeriS  l^ger  coh^ol  accounte. 
The  Acooiints  Recavable  module  has  hco&bs^  to  aH  sbident 
^^e^sUtition  rebdrds  Student  billing  and  any  later  adjust- 
^^^^  ^^^^^4^^^%  /l^^  fl^ded  of  draped  cburs<^  are  pro- 
cessed autonatially^  D|sij^t^  f  tiancial  aid  and  cash 
receipts  are  cmfited  to  accwni^  rc^ivabie  and  this 
ihfonnaticm  is  transmittecl  to  gmeraijedj|^.jUl  n^^^is^ 
r^x>rt8t  such  as  eg^  and  detail  tnal  babtnoeSt  invoiora 
atid  statements  can  be  printed  on  demand. 

-  - .  .  * 

Admissioiii  5§g 

pntr^  A^i^oQi  module  of  COLLEAGUE  prbvidi»  a 
kJ!Xi!^iicmaikgtingtodf» 


pbtehtial.studehts.  Information  is  gathered  from  inquiries, 
tape  services  or  other  soured  and  is  used  without  repetiti4:m 
^data  through  prospect,  applicant  and  student dassifica- 
tions.  Comprehensive  profiles  can  be  created  comBihthg 
statisticaJj^pqrtSr  secondary  school  or  college  records  and 
testing  results  for  compmng^  prospective  students.  Ih 
cbmbihation  with  word  processing,  this  data  can  be  used 
to  produce  personalized  letter  using  a  fraction  of  the 
manpower  previously  requirec* 

Alumni/Development 

The  Ahamru/Devei^  module  of  COT  LEAGUE 
p-  ides  th^tools  nixessary  for  effective  ge  atioh  and 
ii  king  of  plrfg^jHid  Using  the  e>  t^iisive  data 
bfi  _ ,  specific  individuals  or  coiporations  can  be  targeted 
forjhtcnsive  cultivation:  Giving  Jiistqry  is  immediately 
available  for  cxamihatioh  and  planning  of  future  funding 
drives.  IX>hatibhs  cue  available  for  automate  trmsnrittal 
to  business  office  files  thrbugh  the  Cash  Receipts  module: 
^^^J^^P^^^  '^P^^^^^  allow  personalized  soh 
and  acknowledgement  letters  to  be  printed .  iridistii  guish- 
able  from  those  typed  by  hand. 

Cash  Receipts 

The  Cash  Receipts  module  of  CO'  iLE  AG  UE  providesa 
complete  system  for  trackihg  ihcbmihg  funds.  Receivable 
accounts  are  automatically  credited,  dbhation  receipts  are 
^^P^^^^  ^P^i  J^^^  previbusly  entered  by  the 

^™?"™^^Y?!?P''^^  ftorh  auxiliary 

service  are  recorded  to  the  appropriate  ao^un ts .  General 
ledger  accoiuits  are  automatically  updated  after  transac* 
tibhs  are  verified  with  an  easy,  one-step  process. 

Financial  Aid 

^  ^e  JPi^cial  Aid  module  bf  COLLEAGUE  produces 
c^napi^rasiveJnfonLation  to  facilitate  distribution  of 
financial  aid.  It  helps  maximize  avaUable  fiihds  in  the 
lecniiting  pit)ces8^  Predse  faiowl^i^  of  outstanding  bf  Iters, 
acc^tahces  and  refusals  help  the  developme^  realistic 
iSrc^sals  based  oh  cuneht  finance  information. 
fysl^  also  acc^ts  data  from  fihahdal  ser^^  via 
magnetic  tapw,  allows  automatic  update  to  acron^ 
rBcetvable  and  provides  statiitics  required  for  gov^uhent 
leportiof^. 
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Fixed  Assets 

Fixed  Ass«te  records 
capitalized  assets  and  tracks  selected  noncapitalized 
equipment,  ©nginal  cost,  cjjrrent  value,  salvage  yaliie 
and  amount  spent  oh  renewals  are  stored  with  descriptive 
information  for  each  asset.  Capitalization,  use  allowjaice 
or  depreciation  and  disposal  entries  are  automatically 
posted  to  the  general  le^^^'ger.  Separate  reports  are  printed 
for  property  and  equ^nment; 

General  Ledger 

The  O-herai  I^ger  module  of  COLLEAGUE  is  the 
corherstor;^^  of  financial  transr  :tions  within  the  system. 
The  aer  o  ^  irUctUre  is  highly  flexible  and  f^^ 
NACUbv.  t^ommendatjons^Mos^  transactions 
are  initiated  through  other  modules  and  after  automatic 
posting,  are  control ied  and  consolidated  twice.  In  addi- 
Son  to  standard  reports,  the  General  Ledger  module  offers 
a  Hr/mcial  statement  processor,  allowing  User<lesigned 
fii::^nv:'  il  reports. 

Inyentdry   

The  Inventory  niodoifi  of  eOLbSABlJE  provides  com- 
plete contro'  >v-r  all  items  in  each  school  s  stores  "Supplies 
for  work  ordersir  for  departments  are  distributee  thi  OMgh 
stock  issues.  The  inventory  records  contain  conn  :ete 
descriptibhs,  quantities  on  hand,  quantities  C'^m^miu-d^ 
as  well  as  quantities  on  oi  tier.  This  infwmatioais  updated 
directly  from  purchasing,  Costs^  are  distribi'ted  to  depart- 
ments as  incurred  ancl  ore  posted  auton^- ;ically  to  the 
generalledger;  Invencory  eva' nations  can  be  calculated  on 
demand,  The  system  facilitates  physia^l  inventory  by 
providing  easy-to-use  worksheets  and  strearhlihed  data 
entry  screens 

Payroll 

-  The  Payroll ^odule  of  CQLLEAGUE  prr^  .  •'  'ss  a  secjure, 
accurate  system  for  performing  standard  payol!  f  uhctiphs 
with  special  features  unique  to  Cbllegos  and  l-!;iversities. 
Fsrhihgs  limits  aie  monitored,  a  porct  ../  r-  of  college 
;vbrk  study  salaries:  may  be  distributed  to  other  expense 
accounts  and  receivable  accounts  may  be  credjted  auto^^ 
matically  from  payroil  deductjuns.  Issuing  a  replacement 
check  is  a  simple,  one-step  process^  JFiscal  year  ^s  well  as 
calendar  year  histories  are  maintained  and  annuity  deduc- 
tion information  is  readily  available. 

Personnel 

The  Personnel  rribdule  of  COLLE AQUEjdlo^ 
of  job  appUcants  and  current  employees ;  It  maintains 
biographical  andemployment  information  on  job  applicants 
and  alt  personnel  of  the  institution.  The  module  stores 
skills,  promotion  records^  salary  history,  contracts  and 
benefits  coverage  and  other  iriformatibri.  Vacation  arid 
sick  leave  hours  are  accrued  and  use  is  automatically 
updated  from  the  Payroll  modulie.  Systematic^coding 
provides  you  with  helpful  information  for  generating  EEO 
reports. 

--    Sg^ 


Pliysical  Plant 

The  Physical  Plant  rhcdule  of  COLLEAGUE  prck:esses 
work  orders  from  request  eompletibh.  A  description  of 
the  t^sic.  the  account  to  be  charged,  tiadc  c'ass^^^ 
required,  cost  estimates  and  job  prionties^re  enteied. 
Status  repqrts^can^  obteined  at  any  time;  Material 
usage  is  automatically  updated  from  purchasing  arid 
inventor-y.  Ernployees  of  the  institution,  verified  agairist 
the  Personnel  module,  and  outside  cbhtractprs  with  their 
billing  rates  and  hburs  wbrked,are  entered  to  calculate 
labbr  cbsts.  Completed  work  orders  are  charged  to  depart- 
ments  and  automatically  posted  to  the  general  ledger: 

Purchasirg 

Th^e  Purchasiiig  module  of  CQLLE  the 
ordering  and  receiving  of  goods  and  services.  Vendbr 
history  is  maintained,  purchase  order  forms  ar^  printed  by 
the  computer,  encumbrances  are  posted  to  general  ledger 
accounts  and  receipts  arid  irivbicing  of  goods  are  recorded 
for  automatic  transferral  of  information  tx)  accounts  pay- 
able. 

Studetit  Affairs/Mousing 

The  Student  Affairs/Housing  niodule  of  eeLLEAG  OE 
is  both  I.  valuable  source  of  information  about  students 
and  a  tool  to  heip  perform  the  primary  tasks  of  the  Student 
A  ffaiTsand  Housing  offices .  The  mod  Ae  prbvidec,  housing 
assignment,  niisccllaneous  charge  genera tio^n  a^^  social 
organization  niembership  maintenance:  Administrators 
canquickly  assign  housing,  locate  students  and  institute 
misceUaneous  charges  which  are  adc^od  to  the  student's 
accounts  receivable. 

Re^strar/Records 

The  fi^strai7Rea)rds  rribdijQebf  COLL 
simplifies  the  tasks  of  regisbering  students  for  classes, 
trackiri^r  trariscript  information  and  keeping  student 
recbrds  current.  Registration  records  a^re  irn^^^ 
available  to  the  Aa»imte  Rcraivable  nio^ 
billing  jn^uding  add/drop  biUi  records  can 

be  separated  to  accommodate  differeiit  grading  systerhs 
within  your  institution;  and  anonymous  grading,  unique 
to  law  schools,  is  easily  accomplished.  After  graduation, 
student  recbrds  are  automatically  transferred  to  the 
Alurhni/Develbpment  module  without  re-eiitry  of  data: 

Word  Processing 

The^word  processing  capabilities  of  the  eOLbEAGtJE 
system  provide  data  integration  with  the  administrative 
software.  Word  processing  allows  easy  access  to  necessary 
COLLEAGUE  files  and  rrierges  them  into  any  word 
processing  dpcurnent.  This  f  ature  bffers  a  wide  variety  of 
furictibris,  bfteri  far  superior  to  many  stand-alone  word 
processors. 

The  information  listed  here  includes  toth  the  ba^e  and 
optional  modules  of  the  COLLEAGHE_system.  Detailed 
r  formation  is  vaiiabie  upon  request  from  DMG. 

The  materials  cor  l«ined  herein  are  aummary  m  nature^subject^^ 
change  and  are  for  general  information  only.  ^1982  Daitatei 
Mihicbihputer  Cbihpahy  CPB^2017 
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Digital  Eguiptnent  Corporation 


The  2Jst  Century  Computer  Company 

CAUSE86  Vendor  Pr^ntatiori  given  By 
BartBblibn 
Manager 
Ihformatibn  Systems  Marketing 


The  2 1st  eehtuiy  is  ■ 
drive;  it  will  be  a  c* 

d;veIopmg  infomii;K>,.  systems  ./ithin  eur  organizations  to  prepare  for  the  future,  witfi  the 
undemanding  that  "management  is  the  making  of  det.:>iOns  with  'ncomplete  infonrntion.  " 


r.  yc^rs^away,  and  arriving  there  wiJi  be  more  than  a  simple 
resentation  was  a  discussion  of  management,  o^ 


Digital's  activities  in  tlie  world  of  higher  education  computing  were 
exemplified  in  its  suite  exhibit,  a  demonstration  ol  rietv\  orfc  support  for 
Digital's  local  area  network  arid  some  third-par^ softwa  T  vendors  who 
have  implemented  solution  on  Digital  hardware.  Recently-announced  nc 
products  were  displayed,  and  BlTlSIET  access  was  available. 
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Ernst  &  Whinney 


150  South  Wacker  Pri  - 
Chicago,  Illinois  60606 


312/368-1800 


ON  " ^  '    ^i;£R  3TJDGET  SYSTEM  IMPLEMENTATION 


This  presentation  provided  an  outline  to  the  planning  process  for 
system  implementation. 

The  initial  step  of  this  planning  prpcess  included  the  actual  steps 
required  to  plah>  supervise  arid  cdbrdiriate  the  implemeritatidri  planning 
process^.  With  this  planning  process  is  the  preparatidri  of  the 
acceptance  test  which  will  actually  list  the  cbriversibri  arid 
implement at ion  tasks.    This  step  will  also  include  the  identification 
of  personnel  and  other  resources  required  throughout  the  implementation 


Included  iri  the  plaririirig  process  is  the  preparation  of  user  fi.r-^  ^als. 
Upon  completibri  bf  ur.er  m^d"uals  is  the  preparatibri  for  user  trairiing. 
Training  guides  and  materials  should  be  established  iri  adUiciori  to  the 
necessary  d&ta  files  and  data  bases  necessary  to    omplete  user  trairiing. 

Certain  review  points  should  be  included  to  facilitate  the  quail ty_ of 
the  planning  process  and  re-funding,  if  necessary.    Project  management 
review  meetirig^  should  be  held  regularly  to  ensure  the  quality  of  the 
implemeritatibri  prbcess. 

Preparation  should  Ihcludespecific  system  steps  arid  start  up 
procedures  .    These  system  tests  Should  at  least  ihcluHe  tests  for  job 
runs,  volume  and  stress,  security  and  controls,  facilities,  useabllity 
and  requirements,  subsystem  test  data  and  subsystem  test  job  controls. 
Orice  all  preparations  have  been  made  for  system  tests,  planning  she Mid 
Iriclude  time  and  tasks  fbr  the  actual  system  sbftware  Dnstallatidn. 

Upon  the  installation  of  systei  software,  tasks  should  be  ideritiff.t  _ 
for  the  actual  system  tests.    Included  in  these  tasks  is  training  fct 
the  system  test  participants.    When  system  tests  are  completed,  reviews 
shbuld  be  cbriducted  identifying  needrd  changes  to  system  programs  and 
documentatibn. 

At  this  point,  the  actual  system  tests  should. be  perfbrmed.    A  staridard 
test  package  and  documentation  should  be  assembled.    Upon  completion  of 
all  acceptance  tests,  a  quality  review  is  providedto  evaluate  system 
perfdrmance  arid  fur  tionality  with  user  requirsments. 

Ernst  &  'Thiririey  provides  a  full  complement  of  information  system 
consulting  servi'^es.    For  more  irifdrmation  please  contact  Jim  Coffov  at 
312/368-1800. 
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international  Business  Machines  Corporation  "  1040>  Femwocd  Road 


Beiriesda,  Maryland  20817 
301/897-2000 


^!;Scif^^°^P°^^^i°"  extends  its  appreciation  to  the  large 
number  of  attendees  who  visited  our  Vendor  Suit^  The 

^ducJM^n''^^"  i^^^'^^^'J^"^  ^^^^^"^^  with'key  higher 

T^^?        ?  f''^''"^^''^^  ^^""^  application,  planning, 

implementation^  management  and  evaluation  expertise 
highlight  -vf  the  annual  conference. 


IS 


Two  new  IBM  offerings  provided  a  focal  point  for  interactive 

iffl^inir-  Al5^-°''r'"f-'^"  description  SflfilL 

IBM  reS?S^^r.ff?'  information  may  be  obtained  from  the 

IBM  representative  for  your  institution. 


XBM^C-Based  InfoWindov^^st.em 


One  place  many  institutions  are  looking  for  sclutions  is  in 
facultr-^nl  J-^5f  info^H'ation  to  students,  alumni, 

SS^.^^  f  in^new  ways.     These  institutions  recognize 

the  impc^tance  of  high  quality  communications  in  nb^  ina 
mere,  3ed  re-    lue ,  retention  of  students,  irnrovt 
competitiveness  and  productivi ;:v . 


or 


Using  IBM  InfoWinddw  PILOT  Authoring  and  Presentat 
Video/Passage  Author  and  Prosentor  software  enable 
administrators  or  CAI  authors  to  write  a  variety  of 
interactive  modules  for  administrative  applications  or 
classroom  use; 

IBM  -afoWindow  System  is  one  from  a  family  of  IBM  videotex 
products  that  includes  VideoCex/STO,  Videotex/370  SerJJce 
Aid     VTXGRAF,   PC/VTXACCESS ,   Pe/Videotex,   PC/Colorvf IwIInd 
IBM  Information  Network. 


Education  Cbmputing  Suppoxi^ System 

J^Sf^ijP^P"  Computing  Support  System  is  an  integrate^ 
cost-effective  software  system  that  offers  a  simplified 

stud°^t5     f.Jn?J"''''f  V?"'?"^^"^  college  and  university 

studr.its,   faculty  and  administrators. 


^his  IBM  GoIutionPac  also  includes  acrceis  to  an  IBM  E-^ucatioh 
quesSlns'^on  usa^r^''  -stallation  support  and  response  to 

er|c  5bb 


584 


This  new  softwc  -e  of fering  cbritairis  a  variety  of  advanced 
academic  and  administrative _ features .     Supported, in  the 
product  are  Of f ice  Support  Facility^   IBM  Personal  Computer 
Support  Facility,  Program  Development  and  Application 
Prototyping  Facility,  Problem  Solving  Facility,   and  a  CAI 
component . 

Simplif:  '^d- implementation  and  use^_ease  of  instal  latic-.i  _ 
together  with  a  reduced  ^kill :  level  support  requirement,  and 
easily  installed  opt  ionai  products  are  kv. .    iDenefits  this 
solution  offers  to  the  institution. 

IBM  welcomed  the  opportunity  to  introduce  thesG_pctea tial 
solutions  for  administrative  and  a-:  ddemic  information 
processing- at  this  conference.     The  renewal  of  long  standing 
and  the  initiation  of  new  partnerships  in  the  higher 
education  environment  using  the  CAUSE  conference  as  a  vehicle 
is  a  long  standing  objective  for  all  atter.dees. 


Dr .   Robert_L .  Vogt 
Education  Specialist 
Academic  Information  System 
Bethesda,  MD  20817 
(301)  564-5 
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SERIESZL^ENERALO^ARAGTERiSTi^  AND  FEAIi/r  iF& 


A  proven  system 
for  today's 
informatidh 
management 
heeds. 


Series  Z  is  an  ihte§rated,  bh-liae 
software  system  design^  specific- 
ally to  meet  the  infor/natlbn  man- 
agement  needs  of  coMeges  and 
antversities:  Incorp^^rating  proven 
concepts  from  our  years  of 
exp-^rience  w^th  ccMeges  and 
universities,  we^ve  created  an 
affbrdat  !e  system  for  today's  mini 
arid  mainframe  computers. 

Series  7  is  aciuallj  four  application 
systems  in  one:  Financial  Pscbrds, 
Human  Resources,  Student  ln^  >rma- 
tibh,  arid  Alumni  Develbprn^  nt.  AH 
tour  systerns  [nteract  with  each 
other.  Most  of  all,  however.  Series  Z 
provides  you  with  all  the  infor- 
mation you  need  to  make  timely, 
accurate,  intelligent  management 
decisibris. 

Series_Z  incorporates  an  integrated 
system  structure  to  efficiently 
handle  separate  categbries  bf  pro- 
cessing', yet  address  the  entire 
admihiiirative  rieeds^bf  the  insti- 
tutibf).  The  Serjev  design  elimin- 
ates data  redundancy  and  promotes 
efficient  processing. 

A  modular  apprb^c^  tb_di»igr^  arid 
mtegratibrilia&  been  ^ppUed:  Such 
desj^gri  permits  ^  imple- 
mentetiort_ail<»Mring  systems  to  be 
added  as  necessary  and  within  the 
priorities  of  the  IristitUtibn,  2) 
y  jdular  sectuerice  flexibiMty,  3) 
si>>  fiiriatibri  of  data  reduixiancy. 


4)  a  cohsisteht  data  defihitic  t  tbJbe 
mairiiairied  as  weJI  as  sysu'ern  Integ- 
rity arid  security,  5)_  jrisulatton  from 
computing  environment  cKangses, 
anc  6)  continued  develop  rTient  of 
modules  to  meet  the  higher  educ- 
ation admiriistratibri  cbmputtng 
rieeds. 

Series  Z  Data  Nahdier 

The  Series  Z  Data  Handler  cbntrbls 
the  strir^ige  of  data  arid  defiries 
hbw  thit  data  wiJl  be  iritegrated: 
The  Dita  flaridler  functions  as  a 
Dat^  Ba^  Manager  for  the  Series  Z 
administrative  programs,  integrates 
with  other  Data  Base  Manager 
Systems  or  with  bther  ribri-Seri»  Z 
application  prbgrarns.  The  Data 
Handler  also  cbntrbls  screen 
formats*  arid  procedures  and 
enables  the  user  to  quickly  make 
changes  wrflfifi?  the  system,  often 
without  repK>grdmmirig. 


Security 

Series  Z  has  been  designed  to 
"police*  your  iriformatibri  and  let 
you  cbritrbl  whb  sees  what  The 
yaribus  levels  bf  security  control 
include:  system,  applicadon,  func- 
tion or  data  element  or  the  institu- 
tion can  define  special  access  for 
limited  use.  Series  Z  alsb  defiries  bn- 
jirie  changes  accbrding  tb  security 
levels  iri  the  same  fashion: 

On-Line  Data  Entry, 
Inquiry  and  Update 

Jriput  tb  Series  Z  goes  ihrbu^ti  ji 
sirigle  chaririel,  regardless. bf  date« 
quantity  cr  sequence.  This  Inclijdes 
bbth  initial  data  entry  and  update. 
All  entries  can  be  submitted  m  on^ 
line,  or  In  batches.  Series  Z  also 
provides  for  bn-lirie  inquiry  to  the 
data  base,  at  any  time. 
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Screen  Generation/ 
Modification 

Series  Z  permits  you  to  build  your 
own  screens,  to  meet  possible  user- 
define^  needs  not  already 
addressed  by  'le  system: 

Gn-UheHelp 

On-line  help  features  iriclude 
djagnbstJc  data  definition  and 
screen  he! p^  Series  Z  i^s  designed 
with  such  on-line  features  to  assist 
the  user  or  operator  in  learning 
how  to  use  the  system  faster 
without  the  heed  to  consult  a 
manual  or  leave  the  terminal. 

Software  Maihter^ahce 

An  impbttaht  asp^^ct  of  any  soft- 
ware purchase  is  the  evailability^f 
maintenance.  Series  Z  has  a  com- 
plete maintenance  program  for 
regulatory  changes  and/or 
ehhancerhehts. 

Series  2  Report.  Writer 

Z  Writer  efficicr  •  r  .rets  the  rej3brt 
geheratibh  hee:ij  ?^!fii^  Z  users. 
From  the  simple  t  f  ;  >  complex,  Z 
Writer  is  ready  to  p^iivide  the 
solutions  to  your  ad-hoc  reporting 
and  oh-demihd  data  needi 


ExeeutSve  Support  A  Leader  In  Information 

System  Services 

As  colleges  and  Uriiversities  begin  id  Our  capabiiities  are  backed  by  a 

treat  Informatioh  as  a  valuabl<^  staff  of  more  than  300  prdfessiohals 

resource^  new  systems  are  requ.  vd  who  cbhcentrate  oh  every  elerheht 

tbjummarize  and  present  re[eva^^  of  each  customer's  Individual 

jogitudinaiiy  consistent  information  requirements: 
in  graphic  form  to  administrators. 

In  keepmg  with  its  commitment  to  are  dedicated  to  seeking  better 

colleges     and     universities,  solutions  to  turn  data  into  useful 

InformatTon  Associates Jipreparing  information.  We  offer  a  full  range 

to  r '.pond  to  these  needs  •  .ith  a  support  services  including 

nev*  level  of  service  in  the  area  cf  *         ♦      •    ^  Z 

.           J  ^    u  customer  training,  user  group 

planning  data  base  and  decision  -    .       .                    _  ^ 

support  systems   for   higher  participation,  the  necessary  docu- 

education.  mentation,  source  code,  test  data, 

software  maihtenahce  and 
technical  support. 


in  this  session  JVIr:  Thomas  outlined 
the  theoretical  construct  for  the 
Information  Associates  executive 
support  system  development.  This 
exciting  hew  system  is  founded  oh 
ah  J htegrated  planhi  hg  data  base 
and  hetwdrked  executive 
information  workstations,  driven  by 
the  information  velocity  manager. 
The  session  also  inciuded  an 
overview  of  the  types  of  internal 
and  external  ihfbrrhatibh  thai 
should  be  avalliible  tq  coljege  and 
university  executives,  and  the 
design  of  the  functional  modu'es  of 
the  system. 


Our  experience  and  success  in 
providing  flexible,  state-of-the-art 
systerns  rnakes  us  confident  that 
Information  Associates  has  a 
complete  system  so  ution  to  meet 
your  needs. 


So  jet's  get  togetht-r.  One  expert  to 
another  Discover  the  solutions  we 
can  bring  to  help  you  manage  your 
institutibh  most  efrjciently.  Run 
vvith  the  growing  pride  of  iA. 

Headquartej^: 

3000  Ridge  Road  East 

Po*  Se:ter,  New  York  14622 

(715)467-7740 

Telex:  6501912647  MCI 


Regional  Offices: 
349  W.  Commercial  St, 
SUite2800 

East  Rochester,  NY  14445 
(716)  385-4664 

840  East  Central  Parkway 
Suite  ISO 
Plahb-TX  75074 
(214)578-107 

11 150  Sunset  HiiisRd 
Suite  200 
Reston.VA  2^090 
(703)478-9350 


C1/26/a7 


3000  Ridge  Road  East 
Sbchester,  New  York  14622 
(716)  467-7740 

949t  F,idgehaven  Court 
San  Diego,  CA  92123 
{619)SoO-4067 
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Integral  Systems ,  Inc. 


Integral  Systems  is  a  leading  developer  of  paytoWi  rsonnel 
software  for  coUeges  and  universities.  Its  huir-w  resources  software 
package  accommodates  and  supports  the  special  and  complex 
adminiitrative  requirements  of  human  resources. 

Integ:  \)  Systems  representatives  welcorned  GAUSE86  aSehdas  to 
thei^  suite  exhibit,  where  pixsduct  information  and  literature 
were  available. 


ERIC 


570 


588 


Peat  Marwick 


Integrating  Voice  and  Data  Communieations 

Abstract  o  f  a  presBntation  made  at  CAUSE86 


The  Lnt^ration  of  voiee  and  data  networks  is  ah  area  of  cohsiderabie  interest 
on  campuses  throughout  the  country.  This  interest  is  driven  by  user 
requirerriehts  for  greater  cohhectivi^,  wider  bandwidth  in  transmission,  the  cost 
of  cable  plants,  and  the  need  for  increased  ftihctibhality. 

two  recent  case  studies  were  examined  by  Peat  Marwick  in  this 
pfresentatjon— r  jke  Universi    ihd  the  Johns  Hopkins  University.  The  two 
Iritegrated  net  v^r?  designs  t  ;5]oy  new  technologies  and  services  to  meet 
today's  demah-i  icir  irtegrated  vcice  and  data  communications. 

Presenters  were  j^obert  E.  E.  duckett,  I!,  Manager  for  Feat  fi^arwiek,  and 
Norman  Seftbh,  Director  of  Telecbmrhuhications  at  Duke  University. 
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Prime  Computer,  Ihe* 


Data  Base  Technvlogy:  Produciive  Envirohmenis 

This  presentation,  given  by  Joe  Gallant  of  Prime  eomputer's  Product 
Marketing  division,  addressed  the  current  interest  in  data  base  development 
and  interaction  between  data  base  technology  and  fr»unh-gerieration 
languages.  It  described  the  use  and  evolution  of  a  data  base  in  an 
adminisorative  setting  and  'detailed  the  classic  elements  of  a  usable  data  base 
management  system. 


Prime  ^mputer.  Inc.,  which  develr.ps.  manufactures,  and  markets  mini  and  supermini 
^mputere,  has  over  600  ©ducatibn  cc^u^n^c^  woridwdt  in  their  conference  suite  exhibit 
Rime  offa«d  demonstrations  of  Prime  m.^CmmO^i.  their  fick-based  relational  data 
management  jwduet,  and  Prime  CON-P  /nON.  i  v^m^s,  word-processing,  and 
spreadsheet  application,  amorg  others,  eocap,  ay  irprcscntatives  offered  information  on 
software  products  tliat  run  on  Prime,  and  coUeges  that  use  Prime  equipment. 
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Educational  Piird^se  P]X)gj:am 


1525  MeGarthy  Blvd  ,  Miipitas,  Galifdmia  •  95G35  (498)  946-22?  7 


HIGH-SPEED  DIAL-UP  MODEMS- 
NEW  POSSIBILITIES  AND  NEW  QUESTIONS 


Scott  /Vjrter— RacafVMte 


Overview  _  ^  _  ^ 

A  speed  ftiigiation  of  dial-up  users  is  wcurring  in  the  United  States.  The  demand  for  higher 
modem  speed  is  being  dri^  by  the  iiictease  of  PC-to-mainframe  ct.ineaions,  new  software 
applications  which  nSjuire  Ir>t5  of  data  movement,  and  jieeded  inoeas^  in  user  and  network 
pnodttctivity.  Applications  lifc^  data  management  systems,  full  screen  olitdtTs,  and  laige  file 
transfer  arc  growing  iapidly  f^^^^  more  of  the  herwbrks'  resourceiJ  while  increasing  costs. 
High-speed  modems,  in  particular  9660  bps,  arc  accomplishing  giv  m  tasks  800%  faster  than 
traditional  1200  bps  modems 

the  increased  modem  speed  lowers  user*s  switched  netvwk  usage  costs,  while  increi>mj|  both 
user  and  network  prdductiyity^ Users  who  ate  currents/  spending  2rt50Ut  $ 1,000.0^  a 

month  on  their  dial-up  networks  for  file  transfer  can  reduce  that  bill  to  $125  00  with  the  use  of 
9600  bj^  modems.  Network  productivity  giins  result  by  accomplishing  more  data  transfers  with 
the  same  number  of  modems  in  a  given  ah:  :)uht  of  time. 

Recent  research  conducted  among  dial  up  modem  users  indicated  4  5^     the  respondents  _ 
thought  9600  bps  was  the  optimum  dial-up  speed.  In  addition,  the  study  showed  tint  current 
1200  bps  modem  users  were  less  satisfied  with  their  dial-up  access  than  were  24bb  bps  useis, 
indicating  higher  speed  modems  gi^  users  greater  satisfaction. 

^chni^  B^euss^n 

For  a  network  man2^io  undersctnd  the  cbrhpcting  technologies  at  9600  bps,  ;in  uhderstandins 
of  the  two  CCITt  internaticnal  standards  for  9600  bp»  operation  is  necessary  These  two  stan- 
dar  :s  are  CCITT  V.29  ar    CCITT  V.32. 

V.29  tei±nbic^  can  tiansmit  of  lecdve  in  one  directiofi  at  a  time  on  the  public  switched 
network,  theiefojr^  it  is  half  duplex,  y.32  on  the  other  hahd^  is  full  duplex  because  it  can 
simultai^usly  tiahsmit  and  receive.  Full  duplex  is  accomplished  by  transmitting  and  rcceiving 
over  die  same  frequencies  at  the  same  time  1  his  works  successfully  due  to  a  technique  called 
echo  cancellation: 
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Echo  cancT'ijatidn^is  necessary  because  the  sigiiai  being  reeei^  by  Uie  iteeflvihg_n^^ 
comprised  of  thiee  comfM3hcnts.  Fitst^  thc      end  tiinsnHtjighal  ai       second,  the  local  end 
tiansmit  on^  the^level  end  tfaiKmit  &d^o  energy  _The  receiver  has  to  tare  all  the 

eiidgy  that  is  being  lecdwd  and  sub^^  transmit  echo,  the 

eneigy  ttaLis^  eiul  transmit  signal.  Modems  that  are  capable  of  doing  this  are  very 

complex  and  expensive  devices.  In  fact,  each  modem  is  $3.500— almost  twice  the  cost  of  a 
personal  computer 

Modem  manufao.ur^rs  have  realized  that  V.32  mcKienis  will  not  be  sold  into  the  pawnal  com- 
puter and  tentlinal  markets  for  mar^  y^eirs  to  come  because  V.32_modems  are  ocpensive  and 
fecause  terminais  and  pa:sdnal  ebmpuSire  doh'^  reSly  send  and  receive  files  at  the  same  time. 
Thus,  echo  cahceJlation  tcdihol^y  is  purchased  but  not  used  However,  modem  manufacturers 
alsQ_i«lize  ttet  modam  users  ;w^nt  to  increase  their  dial-up  speeds.  So,  the  modem  manufac- 
turers ha^  come  up  with  a  solution  which  combines  low  cost  y.29  technology  with  buffer 
management  to  piwide  high  throughput,  low  cost,  pseudo  full-duplex  modenls.  Th^ree  rtiodems 
today  cost  appnjximafcly  $1,500.00,  and  jtju  will  see  about  a  20-25%  per  year  price  decr«sc  in 
these  modems  over  the  next  three  years.  In  1989  these  modenris  will  cost  approximately  $700.00 

9600  Applications 

The  applicatidnsL  fi^''  these  hew  asyndhronous  96dd  hps  modems  that  use  V. 29  technology  are 
the  followihg:  on- ..ae  foil  screen  edito     data  base  management  sysisins  inquiry  and  entry,  and 
of  cours^  file  transfer  applications.  These  appiications  move  laige  amounts  of  data  to  and  from 
the  remowr  site  so  a  speed  increase  shortens  the  time  the  job  reqiiiies,  diereb>'  increasing  produc- 
tivity and  cost  savmgs. 

These  96ixD  bps  modems  cdhhm  such^  cbQ  terminal  switches,  local  area 

network  ser^rv  niLucbiriputcrs,  protocol  converters  for  asynchronous  access  into  a  synchr<>nous 
errvirbhmeht.  persoful  computet^,  ASCII  terminal,  and  giaphics  and  data  ptxKessing  workstations. 

Asynehrbnbus  9600  bps  Protocols 

Manufiicturers  have  designed  modems  to  fit  in  the  zboyc  applicatkdhs  using  various  iedihiqu^ 
These  techniques  art  referred  to  as  prctocbls.  It  is  really  the  vandtis  pro^     that  make  the  hew 
asynchronous  9600  bps  modems  w*)rk,  not  the  basic  V;29  tcchnolqgy  As  such,  each  protocol  has 
subtleties  which  affect  the  user  1  here  sue  three  basic  types  of  prc^ols. 

Qrie  is  a  half-duplCT  iSn3-pong  protocol  which  provides  only  cine  carrier  in  the  direction  the 
aia  heeds  to  be  sent  .The  line  then  needs  to  be  reversed  so  the  efro-     itrol  ackhdwledghieht 
or  zf^  other  reverse  direction  data  can  be  returned.  The  line  is  then  reversed  a^h  for  more  data 
to  flow.  The  half-duplex  channel  ping-pongs  back  and  forth  to  simulate  a  full-dupldc  channel 

-Ping  Pong 


3C00  Hz  )    A  J  A 

Data  /  /  AGK  /  /  Data 


^  /  /  <  /  /  > 

/  /  /  / 


600  Hz  ^  ^  ^ 

^  Line  Turnaround  Time  ^ 
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The  second  technique  is  half  dupia  witlla  ldil^^       iweree  cSanhei.  With  this  echnique  you 
have  a  primary  transmit  diahheK  in  ihedi  the  most  data  to  send  and  a  reverse  chah- 

ilei  td_bring  b»l.  the  error  cbhtrql  acknowledgment  or  reverse  direction  daa.  The  main  transmit 
channel  ehiahfxs  directions  depending  on  the  direction  of  the  greatest  data  flow. 


-Half  Duplex  with  Reverse  Chahhei 


3U00  Hz  ^^^"^^^^^^^^^^^^^T  7* 

300  Baud  /  / 


^ansmit   _       ^  ^  Receive 

 ^    /    /  <  

/  / 


^    ^   75  Baud  /  / 

600  riz  ^^^^^^^^^^^^^^^  ^ 


Line  Turriarouhd  Time 


The  third  aj^roach  is  Ftecal-^AKic's  technique  called  Dyhamie^Dupfe™.  This  technique  marries  a 
half-duplex  transmission  chaiiiiel  when  there  is  a  laiige  amount  of  data  to  send  to  a  true  full- 
duplex  lower  speed  transmissiou  technique  when  small  date  packets  are  going  back  and  forth  as 
in  a  Conversjtibnal  editing  session. 

-Dynamic  Duplex 
3000  Hz  — 
Transmit  4r 

Receive  ^ 

600  Hz   

Editing 


/  / 

7  7 
7  7 
W  ^^^^^ 


Line  Turnarburid  Tlrne        Screen  Fill 


The^^hhiral  dfecussion  above  shows  the  t'-ree  different  waj^  9600  bps  asynchronous 
operation  is  achieved.  These  various  ptoKxols  or  methods  affect  user  applicatibhs  in  dif- 
ferent ways. 

'tecSinbl^y  Impact  on  Appiicatiotis 

There  are  basioilly  feur  di^erent  types  of  user  ^spU^t^.  The  frair  diprent  type  of  applica- 
tions are:  of%s-way  file  transfer  a^^lication^tbe  mmt  cc^mba  PC  method),  a  small  packet  one- 
way file  transfer  ai^lieatlbtL^(^         Kemdt^  ete.),  two-way  (simultaiKOUS)  file  transfer,  and  a 
fuU  screen  oliting  aipi^tmn.  l^way  file  mnsfer  is  a  tare  occurrence  in  today's  coimiiutiica- 
tioris  world.  0iie-^y  ffle  ^ansfer  supplication  would  be  a  confiauotis  file  ttmsfer  fiona  pbinti^ 
to  pmhLfi>  Tlie  small  padat  file  transfer  would  be  like  using  XKflCJDER,  Kennit,^  bi^^5ttni& 

eno^cMttrol  protocol,  lliese  package  do  ^tc*  ^cMqg  ia^^i^a^  3^  cml^  ia.  dac 
I»^J>c  transmitted  b^oie  requiiitig  sm  ack»]rwledpEkraL^niL dK-tnxdidng  side.  The  two-way 
(simultatKou^  file  eansfer  woufti  be:  soidiog  fi£  X^hUe  jko^^      Y  at  the  ame  time.  Full 
xxeen  editii%  is^here  you  haic  a  redxie  ipbgrammg  re^^ng  a  screen  of  data  (1920  l^tes) 
while  doing  scnne  cboversitiGaal  work  be^  getting  the  next  screen  of  data. 
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The  bynamic  Duplex  protcxrbl  wbrks^^       oSe-\wiy  file  transfcre  and  full  screen  editing. 
Applications  it  is  hot  well  suited  for  arc  small  pacl«  file  transfers^     simultaneous  file  transfers. 
The^ping-fKJiig  prolog  irorfe  weU  fb^  file  transfer  but  does  not  m>tk  well  for  full 

scj^h  editing,  small  i»ctet  file  transfers,  or  simultaneous  file  transfers.  Half  duplex  with  reverse 
chahnd  wt>rks^^^  file  transfers  and  full  screen  editing.  Applications  it  does  hot 

work  well  for  are  small  packet  transfers  and  two-way  file  trahsfire. 


i3rie-Way 
RleXFER 

Small 

Pacfi:et 
XFER 

Two-Way 
File  XFER 

Full 
Screen 
Editing 

Dynamic  Duplex 

Good 

No 

No 

Good 

Ping  Pong 

CBood 

No 

No 

No 

Half  Duplex  with 
Reverse  Channel 

Good 

No 

No 

Good 

Differem  mahufarturei^  ha^  implemented  difftn^^  9600  Bps  protocols  in  their  modems. 
RacaWSIc  invented  the  Dy^^  Tblebit,  Microcom,  UDS.  and  Electronic 

Vaults  have  implemicht^  hajf-duplqc  ping-pong  protocols.  Adcomm  and  U.S.  Robotics  have 
implemented  halfHdupl^  a  low-speed  rem^  channel.  Adcomm  has  a 

75  bps  re^rse  channel  around  400  hertz,  and  U.S.  Robotics  has  300  bps  reverse  channel  around 
2900  hertz. 


Network  manager's  heed  to  understand  Jiscr's  appliatibm  so  A  the  right 

9600  bps  asyhchrbhous  mcKlem  The  pro^r  modrai  in  the  right  application  will  tremendously 
increase  the  user's  pi^uetivity  Ho^^r;^t^^^^  modem  in  a  given  appiication  will  be  a 

waste  of  rhbhq^  and  create  only  problems  for  its  users  and  those  who  support  him. 


For  fnfiyrmaiion  Contact: 
joe  Sasek 

A.E.  Educationai  Purchase  Program 
RaeaFVidc 

1525  McCarthy  Blvd. 
Milgitas,  CA  95035 
(408)  946-2227 


Dynamic  Duplex  Is  a  tndcmailc  of  ftTrtlflwIc. 
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Great  Valley  Corpbrdte  Center 
foor  Cqontry  View  Road 
Malvern.  PA  19355 


216  647  5930 


CAUSE86  •  set's  Participation  and  Presentations 

At  CAUSE86i  SCr  unveiled  some  of  the  most  exciting  new  products  in  its  history  — 
products  that  can  help  highS"  education  informatibh  service  professionals  tak^  advantage  of 
the  converging  technologies  discussed  at  this  year's  conference. 

SCT  unveiled  these  products  at  its  Systems  Integratidn  Center  -  a  unique  cdrisuJtatidri 
and  demdnstratidri  facility  established  specifically  few-  GAUSE.  At  the  Genter,  conference 
participants  could  schedule  for  private  sessions  that  offered  hands-on  demonstrations  of 
these  innovative  product  developments: 

*  An  intelli^nt^  integrated  workstation  that  answer^  the  challenges  faced  by  tbday*s 
colleges  and  universities:  how  to  integrate  appKeatidns  that  cuirchtly  arc  oh  sep- 
arate -  and  often  incompatible  -  tnainframe  systems;  how  to  easily  access  stiategic 
infomfiaflon  from  those  systems  and  their  data  bases  to  support  critical  management 
needs;  and  how  to  achieve  integration  while  protecting  an  investment  dri  existing 
sysfetiis  when  budgets  are  cdristradried.  SGT  demdns&ated  how  it  can  help  colleges 
and  universities  trahsfbrm  their  diverse  maihfimne  applicaflohs  and  data  bases  into 
accessible,  easy-to-use  information  resources  that  harness  the  power  of  their 
computing  systems. 

*  SYMMETRY  Series  -  a  new  series  df  advanced  ^dittihisfrative  and  management 
informatibh  software  tfiat  combines  SGT*s  proven  software  products  -  student, 
financial  and  human  resource  applications  -  with  the  power  of  SUPRA^  the  relational 
DBMS  fiom  CINCOM.  SCT  demonstrated  how  SYMMETRY  uses  proven  fourth- 
generation  applicctddri  td^s  tiiat  p^tmt  fast  and  easy  development  of  hew 
applications  and  enhahc^ents,  and  how  the  ^to^ing  capabilities  and  a  fiili- 
function  development  language  help  to  suppOTt  efficient  pitxiuctidn  perfdraiance. 

*  A  cdrxlplete  line  df  telecdriiinimicatidris  services  -  SGTs  vender  tiacfc  presentation 
included  an  uhviilihg  of  seven  hew  telecommimicatiohs  scmces,  ihcludihg  Ma'  ict 
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Plan,  Systetm  Analysis  and  Dcsi^,  Integrated  Network  Services,  Systems 
Procurement,  Vaoe-added  Savices,  Cnplementation  Project  Management  arid 
Telecommunications  Resource  Management.  TTtese  services  are  available 
individually  or  In  any  combination,  tailored  to  meet  the  needs  of  a  particulai 
college  or  university. 
Other  topics  of  interest  presented  during  the  vendor  track  supported  the  conference 
theme  "The  Irnpact  of  Converging  Information  Technologies".  SCT  presented  various 
new  and  innovative  solutions  as  well  as  new  developments  desiped  to  help  colleges  and 
universities  meet  today's  chaHehges. 

During  scheduled  hom^,  SCT  invited  conference  participants  to  its  hospitality  suite  for 
refreshments  and  informal  conversation  on  particular  infermatibh  systems  he^.  SCT  also 
hosted  a  "working"  diruier  where  guests  wers  invited  to  discuss  the  latest  issues  in 
cbnver^ng  information  technologies. 

During  the  conference,  the  1986  CAUSE/EFFECT  Contributor  of  the  Year  Award  was 
presented  to  Albert  LeDuc,  Dirwtojr  of  Ceraputer  Savices  Planning  and  Analysis  at  Miaini= 
bade  Cornmunity  GoUcge,  fcr  his  article  on  "Why  Planning  Doesn't  (Always)  Fulfill 
Expwtatibns":  SCT  was  the  sponsor  of  this  awanL 

For  additional  information,  contact  Dr.  E.  Michael  Starnah  at  215-647-5930. 
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SUITE  EXHIBITS 


3fe  eSUSE  Natioiial  Gonfere^  offered  individual  vendor  suite  exhibits 

raffier^ira  ejchibition  hall  fw  the  display  of  vendor  products,  yenddrs  have  supported 
thedecision,  in  gjite  of  the  extra  effort  and  expense  involvedin  setting  up  and  publieizihg 
individual  suite  exhibitSj  because  they  appreciate ihtinfermaig  a^^ 
format  offers.  Vendors  offering  suite  exhibits  At  GAUSESS  were:  American  Management 
Systems^  Inc.;  Apple  Gbmputer^  tee  ;  AT&T  EonvCTsaiit  Systems^  Business  Systems 
ResdUrcesi  Ine4^  Gineoffl  S,fstems,^  Inc.;  Control  Data 

Corporatidh;  GuHihet  Software^IiK.;  Datatel  Mimw  Digital  Equipment 

GOT^rattoh;  IBM  Gorporatioh;  Information  Associates;  Intejpll  Systems,  Inc.;  Prime 
Gdn^uter,  tic;  Racal-Vadic;  and  Systems  &ComputerTechnoldgy. 
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YOU  CAN  Mix  business 

AND  PLEASURE 


&faluatlons  turned  in  CAUSE86  partleipahta ranked  the  opportunity  ta  talk  infor- 
maUy  with  cpUeagues  secom  oiUy  to  tn^  There  is  no  question  that  an  impbr- 

tantj)art  of  the  conference  expierieMe  te  tiie  personal  contact- scheduled  social  events  life 
the  Ifegistration  Recepttoh^d  ttte  luncheons,  as  well  as  informal  meetings  bh  ele^ratore 
or  at  casual  dihnere,  when  new  friendships  are  fonned  and  old  acquaintances  renewed. 

^Hf^^^^^^^^l*^?  to  tl^e  Registratlbh  ReceptoS  (iS5n- 

^red  1^  Digital  Equipment  eorporattonj^  to  welcome  conference  participants:  a  golf 
touni^ment  on  the  presUglous  Bel  Monte  Golf  Course  censored  by  Inrormalibn 
^SOTlatei ,  _Mid  the  round  robin  GAUSESe  teimis^  tournament  sponsored  by  Peat 
Berwick  on  the  H^tt  Regency  Courts.  Participation  was  high  and  so  was  enthusiiism. 

butstandlng^theme  decbraLtloM  created  ^  the  Hjmtt  staff  made  Occasions  of  even  the 
continental  breakfasts  anixoffie  breaks.  Thursday  night's  dinner-daace.  "Monterey 
pfflSas,  stroUmg  marlachls,  and  tiie  kidnapping  of  ^  member  of  the 
C^SE  Boadof^liwAors  by  a  gang  of  de^eradbs-  along  wlthisHde  show  of  the  athletic 
t^ente^dranon^rated  by  conference  pMUcipants  duriiig  theteimis  and  golf  tournaments 
and  tiie  awai^  of  prizes  to  the  ^gniieis.  the  B^ed^rfines  raffle  of  two  free  rdund-tilp 
tickets,  recqgnltlon  of  tet^.lng  CAUSE  committee  members,  and  an  evening  of  dancing. 

tiian^  to  the  vendors  who  sponsored  refreshment  breaks  and  continental 
breal^ts:^  Amertean^  Managemeiit   Systemi.  Apple   Comjwter,  BusinesJ 
Informatloii^  Technology,  Control  Data  Corporation,  Coopers  &  Mrand 
and  Integral  Systems.  «. 


ftsUowlng  pages  wffl  let  you  re-Uve  some  of  the  outstanding  mbmraits 
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